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Improved Screw Cutting Machine. 


A new improved screw cutting machine, 
the subject of our illustrations, has recently 


been brought out and patented by Cooke & | 


Co., 22 Cortlandt street, New York City. 
This machine is adapted to cut screw threads 
on bolts, pipes and other articles varying 
considerably in diameter. The principal im- 
provements are shown in the detail cuts, 
Figs. 1 and 2. Similar letters of reference 
indicate corresponding parts in the figures. 
Four dies are attached by the screws V to as 


many die holders W, and these work in tee- | 


shaped radial slides cut into the flange, which 
is fastened to the hollow spindle P, the 
latter works in the bearings Y, and receives 
its rotary motion from the cone pulley. 
Holes in an oblique direction are drilled 
through the die holders, and these engage 
with the D, which are driven into 
the castiron ring M,; for further security, 
tapered holes are bored lengthways in the 
ends of the pins, the ends are then split by a 
saw, and tapered plugs driven into the holes, 


pins 


thereby securing the pins firmly and accu- 
rately inthe ring M. 
is fastened to the ring M, and both are free 
to move lengthways on the hollow spindle P, 
but they are prevented from turning on the 
spindle by the pins D, which engage with 
the slots cut in the flange on the spindle P. 
Longitudinal motion is given to the sleeve U, 
and the ring M by the lever, which works on 
the fulcrum 7’; this lever embraces a ring 
Z, which is pivoted to the lever, and fits in 
an annular groove turned in the sleeve U. 
Now in moving the handle # to the left the 
dies will open, or moving the 


A cast-iron sleeve U 


which the bed plate of the machine is adapted. 
The hollow interior of the spindle P allows 
the bolt to extend any distance in the line of 
the axis. 

The advantages claimed for this machine 
by the inventor are—extreme simplicity, no 
cams, springs nor toggle joints are used, 
but in place of these three positive-acting 
mechanical powers have been employed, viz., 



































handle into the position as 
here shown the dies are closed. 
The gauge screw G strikes the 
flange on the hollow spindle 
P, thereby gauging the di- 
which the screws 
shall be cut. <A slight turn 
of the handle /7 will cause 
the screw S to pinch the are 
K, which is supported by a 
column fastened to the bed 


ameter to 











plate of the machine. 

To prevent any possibility 
of the pins D springing out- 
wards, a cylindrical casing is 
fitted over the dies and the 
ring .V, and the interior sur- 
face of this casing is made to 


bear against the ends of the 
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est substances for dies to cut—three-quarters 
of aninch diameter, was caught in the vise 
at the extreme end of the iron, and very 
nearly four feet of thread was cut on this 
piece of iron. It was found after calipering 
it in the most accurate way possible that there 
was not 735 part of an inch variation in the 
pitch per foot of thread. This test, we be 


lieve, speaks well for the machine. 
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pins D. 

The operation of the ma- 
chine will now be easily un 
derstood. The screw or bol 
which is to be cut is held by 
the vise shown to the right of 
the head-stock; this vise is so 
constructed that the bolt or 
screw to be threaded is always 
held in a correct central posi- 
tion. This vise slides along 
the ways during the cutting 
of the thread. In 
the sleeve U is, in every instance, moved 
to the right until the gauge screw strikes 
the flange on the hollow spindle; the at- 
tendant then slightly turns the handle J//, 
thereby pinching the arc A, and, leaving the 


cutting a set of screws 


machine alone, the dies will be held in a uni- 
form position for any period, and the cutting 
may proceed on the bolt to any length for 


IMPROVED SCREW ( 


and lever. The dies can 
be very quickly changed; the chips and 


oil can be wiped off very readily when the 


the screw, wedge 


dies are taken out; and the means described 
for locking the dies when the machine is per- 
forming work are very positive. 

The machine was subjected to the follow- 
A piece of cold rolled iron—which 
is generally considered to be one of the hard 


ing test: 
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Dimensions on Drawings, and Their 
Application to Shop Work. 


By A MECHANIC. 


I gave in the AMERICAN MACHINIST some 
time ago a plan by which workmen might 
know from a detail drawing what degree of 
accuracy Was wanted. When it is not prac- 
ticable to let the workman know anything 
work 
ings show, I believe such a scheme necessary 


more about the than the detail draw- 
to get the best results, but I believe ordinarily 
itis possible to let workmen know a great 
deal more than any detail drawings show. 

I went to work one time in a shop where 
steam pumps were made. The first job I got to 
do Was some rods with the drawing something 
like Fig. 1 (page 2). The 
me where the was, and got me the 
drawing, and then asked me to go with him 


foreman showed 


stock 


a minute, and he would show me what they 
were for. At the other end of the shop there 
were some pumps all set up; he led me down 
there, and showed me where such rods went, 
and what duty they performed in a pump. 
There were four of them ina set, and they 
held the two cylinders together. The short 
threaded end screwed in one cylinder head, 
and the other end went through rough drilled 
holes in the other cylinder head, with nuts 
on the back between 
shoulders was the only accurate measurement 
on the piece. | 
that rods should be alike between 
shoulders, and the rest was very plain work. 
He said: ‘I always like to know where a 
piece goes when I make it.” 


side. The distanee 


saw that it was necessary 
the four 


I thought more of this fore- 
man’s mechanical ability from 
this than 1 would if he had 
shown me a college diploma 
as long as my arm. 

I saw that there was nothing 
that went on the large part of 
the rods, and that it was only 
necessary to turn them as large 
as they would go, for finish. 
( A man can do quite a lot of 

such work in a day, but if 
he had to make them just as 


came 


bl 


the drawing called for, as 
would be 
quite a different matter. 

In Fig. 2 I show a 
piece, in full line, that 
very complicated 
The 


were given as shown, 


near as he could, it 


little 
went 
on a new 
machine, dimensions 
from 
The 


machine was complicated, but 


center of hole to bottom 


the general drawings were a 








‘UTTING MACHINE 


The Gloucester, Mass., 7Z¢mes publishes 
the annual report of the loss of vessels for 
the year, the number to that date being 18, 
on which there was an insurance of $97,523. 
The number of lives lost is 86. During the 
previous year there were 14 vessels lost, and 
the number of lives lost was 70. Eighty per 
cent. of the men lost this year were foreign- 
ers, 


No one 


in the shop had gone to the 


great deal more so 
trouble of studying into the 
‘whys and wherefores” of 
things, and the work was be 
ing done from guess, and the 
detail 
the dotted lines an 


drawings, I show by 
outline of 
some of the other parts together, but at that 
this. The hole 
through the outlined piece at A was for a 
driving shaft which carried a gear which 
drove an idler on a stud at B. The stand 
shown clamping 


time no one knew about 


device. 
Possibly the drawing was made with the 


was just for a 
intention that some time jigs would be made 


for all the work that would admit of it, and 
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this dimension (2.476”) was put there for con- 
venience when making a jig. Any one who 
makes a jig for a job like this within .001”, 
works with more skill than judgment. 

The foreman thought it was necessary to 
make this as near the drawing as possible, so 
he had it bolted toa knee ona lathe face 
plate, with a button located with a vernier 
from the bottom of piece, and trued with an 
indicator, and the hole bored with an inside 
When the machine was set up they 
sood chance to see where some time 
wasted. When we 
this was in a shop where it is 


tool. 

had a 
had been 
sider that 
thought to be a great crime to speak to a 
shopmate about anything but the work, and 


come to con 


where, if a man is late about coming through 
the ‘outer wicket” ten seconds, he loses an 
hour, we can appreciate the joke. Fig. 3 
represents a little sleeve to guide a tap ina 
jig. I was finishing some jigs that had been 
started by another man, and had been laid 
This little tapping bushing 
It was very long, 


aside for awhile. 
was to be hardened steel. 
I thought, for such athing, but the drawing 
was about as I show, except a straight three- 
eighth inch hole clear through. I thought 
I knew what they wanted. I knew that the 
piece was liable to spring quite a lot in hard- 
All it had to do was to guide the top 
The lower end would be located 


ening. 
of the tap. 
by the hole that was drilled by a short drill- 
ing pushing in the same hole in the jig. I 
used a three-eighth inch size drill to make a 
part of the hole which cut about .005 large, 
and finished with a three-eighth reamer 
drill, and the standard reamer. If 1 had been 
making this to suit myself, I would have 
made the lower end of hole 7;’’, so the hard- 
ened bushing would not spoil the tap. The 
hole changed a little in hardening, but i 
only took a few minutes to lap it out witha 


= 


brass lap I had. 

When the jigs were done the foreman 
found that some of the holes that the other 
man made were wrong; he also found that 
the threeeighth arbor went further in 
one end of the tapping bushing than the 
other, and, thinking I had been doing a lot 
of bad work, he thought best to show it to 
me. I proved to him that I did not make 
the bad holes in the jig, but says he: ‘‘ You 
made this,” holding up the tapping bushing. 
I asked himif that was not right, and he 
showed me that the arbor went further in 
I tried to explain, 
There was another 


one end than the other. 
but it was of no use. 
thing that he would have kicked about if he 
had noticed it. I bushing of 
seven-eighth round steel, and just rounded 
the largest part, which was only for finish. 
If he had noticed that this was not a standard 
size, probably he would have been sick. 

I couldn’t get a hearing at all. ‘* You 
will have to make another one; we want 
better work than that.” 1 made another theo- 
retically correct, or as near as I could make 
it. Tused }§’ I made a boring tool 
(as there was none suitable), and bored the 
hole straight as I could .003" under stand- 
ard, After hardening I made a lead lap, and 
lapped out as near a standard hole clear 
through as I could. I guess this suited, but 
there was one thing I forgot to ask him, that 
is: Why was the last better than the first ? 
Would it give any better satisfaction in 
actual work ? Wonderful accuracy was not 
aimed at in this work. The jig was made, 
not with a view of doing the work more ac- 
curately, but to do it cheaper. I fear I shall 
never know about this, for I don’t believe 
any one but him is qualified to teach such 


made the 


steel, 


fine points, 

In old times, when the machine business 
was not quite so extensive as now, an experi- 
enced man might know about where and 
what work was for by the shape and strength, 
If he saw a circular piece of cast-iron about 
eight inches in diameter, not very heavy, 
with a plain top, except an irregular notch, 
he might know it was a stove lid. If he saw 
a cast-iron cylinder (very heavy) with a flange 
on each end, and a big boss cast on one side, 
with long narrow slots in it, and small feet on 
the other side, he might know it was fora 
steam engine cylinder. To-day, when a work- 
man is given a detail drawing showing a 
piece with a two-inch hole to be bored, he 


know whether this is to make an 
accurate fit on something already made, or | 
whether it goes on some new-fangled flying 
machine, and is only for the wind to whistle 
through. Mr. Kurtz, in the AMERICAN MA- | 
cuinist of June 26tb, tells of issuing sepa- 


does not 


rate drawings for the machinist, with only the 
dimensions he needs given. Does he forget | 
that the machinist makes a great many parts 


of machines from solid stock, and it is neces- 
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the fits are, and where the clearance; show 
what is particular and what is not, and how 
particular. There are other foremen who 
only think to give the workmen the drawing 
of that particular piece, and don’t know that 
he needs any other instruction; such a one is 
considered in the shop more in the light of a 
special police than anything else—to see that 
scholars are not whispering in scbool, and 
that scholars who are Jate bring a written ex- 
cuse from their parents. There is 
enough for good foremen to do, and 
no doubt they would find it if they 
did not use up all their time doing 

« What they ought not to. 
cook tells his assistant to cut a 
pie in six pieces) The assistant cuts 
‘~ the pie, and the cook finds fault; he 
t says it is not divided equally. The 
him how. 
+ Now we can take dividers and show 


cook cuts one to show 
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Fig. 3. 


=| the cook that he did not divide his 
pie accurately. There are allowable 
“> limits in every kind of work. 
Perhaps for a nice standard plug 
the limit might not be more than 
.G0OO1", and in some 
ee '~ cases in navigation I 
think ten miles would 
be allowed. Is not 
work well done when 
it is good for the pur- 








_ Peed. 


sary to give full dimensions for such? The | 
idea I tried to convey in my first article on | 
the subject was not that the machinist | 
wasted time working to dimensions that were | 
put there for the blacksmith, but that he | 
ought to know how fine to work to the di- | 
mensions put there for him. 

In Fig. 1 I don’t know that any necessary 
dimension is left out, but the drawing does | 
not show what the foreman showed me, nor | 
can it. 
for a complicated machine were made in the 
West, and the detail drawings were sent | 
East to a shop where they do fine work, with | 
the order to spare no pains, but do the work 
as well as could be done, regardless of cost. | 
A drawing called for a tap to be .8927". I | 
saw a workman make this. He turned the | 
threaded part as near as he could conveni- 
ently to his micrometer caliper, and cut the 
thread to a sharp point, then marked the | 
size on the shank, as the drawing called for. | 
The marking made it right. 

Such things would give an unprincipled 
person a good chance to go to an extraordi- 


I know of a case where the drawings 


| 


nary way of making a tap, and charging 50 or 
100 dollars for the same. They could well | 
defy anybody to prove that such a tap was 
not wonderfully accurate, for any one to| 
prove such a thing would have to go to some 
extraordinary way of finding out, the same 
as he did in making. 
The last I saw of this machine they were 
There were two} 
pieces that I supposed all the time were only 
plain connecting rods, and what I saw of 
setting the machine up confirmed this belief, 
but I saw the workman almost doubting the 


beginning to set it up. 


ability of his eyes to see the lines on bis mi- 
crometer caliper tine enough when turning 
the middle of the rods, where I am pretty | 
sure the only requirements were strength and 
finish. 

If I were running a machine shop I would 
not take such a job unless they would fur- 
nish me comprehensive general drawings, 
and allow me to use my judgment, or else 
furnish complete allowable limits with every 
dimension, otherwise I believe there would 
only be dissatisfaction. The work would be 
either not well enough done or the price 
would be too high. Inthe place Mr. Kurtz 
speaks of no doubt there are good mechanics | 
lie foremen, men who study into the ‘‘ whys | 
of things, and instruct | 
others; butin some places where theory alone | 


and wherefores ”’ 


rules, they have gone so far as to despise | 
their bread and molasses. They only want | 
hands to make things like their drawings. 
They know what things are for. 

There is great difference in foremen; some 
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DIMENSIONS ON DRAWINGS. 


| Put It in 


will study deep into their work, and when | 
ss . | 
| giving a workmana job they show where 


ican Machinist pose for which it is 
intended? And doesn’t 
a mechanic need to 
know for what purpose a thing is intended ? 
= 

Language that Cannot Be 
Misunderstood by the One that 

Is to Read. 


By JARNO. 


In the preface of a book lying open before 
me, published twenty-six years ago, the 


‘author asserts that mechanical drawing is 
|destined to become a universal language. 


Now, ‘‘destined” is a large word; ‘‘uni-| 
versal language” is very large. The asser- | 


tion is strong and hopeful, but a quarter of a 
century has not proved it prophetic. To-day 


/a drawing has been misunderstood, within | 


fifty feet of the draftsman. 

A workman thought that he was turning a 
gear blank to Fig. 1, but when the piece is | 
breught to me it is not a gear blank, but is | 
like Fig. 2, the stock for the teeth, which 
should be on one end, having dropped under 
the lathe. At first blush we might say that 
this is inexcusable; but the sketch is on 
brown paper, the outline was drawn with a 
sharp, hard pencil, the section lines with a 
dull, soft one, all which made the section | 
much more prominent than the outline. 
Then the diameter was figured at the solid 
end. Strictly, the sketch, Fig. 1, is not! 
incorrect, but, in making it, the draftsman, | 
Waubug, Jr., was thinking more about the 
finished gear than about his sketch; and the! 
workman glanced at 
the sketch more 
than he thought of 
the finished gear. 
The language of the 
sketch was not near 


| 








. Fig. 1. rig 
enough to universal 
for this particular 


workman. 

I took the piece 
to Waubug, Jr., 
and suggested that 
it would be better to draw his sketch like 
Fig. 3, with heavy outline, without section- 
ing, but dot the tooth depth and length, 
and figure the toothed end. He got mad, 
exclaimed that a workman should under- 
stand a correct drawing, and that a drafts- 
man cannot vary to suit either individual 
tastes or dullness. 

The correctness of a drawing depends 
somewhat upon the point of view. As a 
picture of a complete gear, Fig. 3 is not so 
correct as Fig. 1 is of a section, yet, asa 
guide for a workman to turn blanks, Fig. 3 
is the better, even though it is conventional 
in not giving a picture of the teeth. The 
plane of a general section may pass through 
a piece, a section of which would do nothing 








Fig. 6. Fig. 7. 


but confuse. A diagonal section might not 
be understood by any one that does not have 
a knowledge of descriptive geometry. In 
every mechanical drawing there is something 
that is not an exact representation of the 
thing to be shown, but is conventional, or 
understood to represent it by common con- 
sent. In any side view of a hexagonal bolt 
head, we show three sides so as to distin- 
guish from a square head. Cylindrical 
pieces are often shown by only one view, in 
which the center line is parallel to the paper. 
Thus, Fig. 4 shows the section of a bevel 
gear, but it is conventional in not showing 
the small ends of the teeth, as would be in a 
real section. Fig. 4 has the fault of giving 
too little prominence to the outline, which 
led an apprentice to turn twenty blanks 
down to the sectioning, at a loss of about 
$50. Everything shown in Fig. 4 is quite 
as plainly shown in Fig. 5, which cannot 
mislead in turning a blank. 

This brings us to the first step in the pur- 


, pose of this paper, which is, ¢t és not often 


necessary to show a single piece in section, 
and, when in doubt as to the propriety of sec- 
tioning, show tn full. 

A correct outline may lead to mistake and 
less. Fig. 6 is an axial section of a cylin- 
drical piece, through the center of which go, 
parallel to the paper, a round hole 4, and an 
oblong hole B. Now a correct outline has 
recesses at A and B, made by the intersec- 
tion of the holes and the cylinder, which has 
led a workman to turn recesses in the cylin- 
der before the holes are made. The appren- 
tice that spoiled the gear blanks, Fig. 4, isnow 
a foreman, and has a wholesome fear of 
such drawings as this and Fig. 6. Whena 
new drawing comes to him, his first care is 
te find all the outline recesses A and B, and 
then take the drawing to the one that is to do 
the work, and give due caution not to turn 
recesses in the blanks. Now, this foreman’s 
fears might be allayed if such pieces were 
drawn, like Fig. 7, without recesses in the 
outline either at A’ or B’. There is not usu- 
ally a need of sectioning, the dotted lines, as 
at A’, being sufficient. Of course, the form 
of holes must be given, either in words or in 
another view. 

The draftsman intended to have a dozen 
feed screws, Fig. 8, threaded up te (, hav- 
ing drawn in a few threads at the end and at 
D, but the workman threaded only as far as 
D, and then had to handle each screw again 
and thread up to C. The draftsman should 
have made a few threads at Cinstead of D, 
or cach end of the thread could be shown, 
breaking out the middle so as to leave no 
part a blank. One workman asked how the 
nut was going to be screwed over to D. 

The word ‘‘ backing” is a convenience in 
bevel gear drawings. It is a term for the 
distance from the outer or larger pitch circle 
of a bevel gear to the end of the hub. In 
Fig. 5 it is half inch. 

If all drawings were made correct pictures, 
we should need many more draftsmen than at 
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Fig. 3. 





Fig. 4. 


Fig. 5, 
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present. Hence, so long as they must be 
conventional, let them be so in the direction 
that workmen can follow. It is easier for 
one draftsman to adapt to a hundred work- 
meu than for the hundred to change. A 
draftsman on coming new into a shop should 
not expect to de everything exactly as he 
has been accustomed. He should not be like 
an acquaintance who had such a hobby for 
making worm-wheels and worms on the 
Briggs system, that he figured a worm one 
inch and forty-seven hundredths diameter, 
well knowing that there was a hob one inch 
and a half, and that, in following his figures, 
a new one would have to be made. Not 
until drawing schools and draftsmen agree 
in making drawings and in the use of terms, 
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can we expect workmen to be always correct 
in following. That industrial design will 
become a universal language is a pleasing 
hope. If itis ever realized, attention must 
be given to lines and dots all in one color, as 
the extended introduction of blue printing 
has made the system of tinting, in the book 
open before me, well nigh useless. We 
might first agree upon the kind of section 
lines to employ to indicate the materials of 
construction. 

The foregoing is a consideration from a 
prudential or financial point of view. There 
is another view of allied questions, called 
altruistic, or perhaps educational, which 
many of us love so well, and the considera- 
tion of which may be of general interest. 


——__—_»q@>oe—— 


Shop Notes. 
THE CUSHMAN CHUCK CO, 


Thirteen years ago this month, when the 
first number of the AMERICAN MACHINIST 
made its appearance, it contained as its first 
article an illustrated description of a new 
combination lathe chuck invented by Mr. A. 
F. Cushman, and which was then, and is 
still manufactured by the Pratt & Whitney 
Co. This country was at that time in the 
midst of an industrial depression, beside 
which the present industrial activity is a 
wonder. The establishment which makes 
the chucks was at that time one of the larg- 
est of the kind in the country, and really 
seemed to be a very large shop, but it would 
appear as a mere pigmy to-day beside the 
present establishment, though its growth is 
perhaps no more than fairly representative 
of the growth of the machine tool industry 
of the country generally within that time. 
In this growth the shops and business of Mr. 
Cushman have participated, and the business 
is to-day an extensive one, the shops being 
devoted exclusively to the production of 
drill and lathe chucks of various patterns, 
employing about 100 men. 


EARLY CHUCK MANUFACTURE, 

Mr. Cushman is one of the pioneers in the 
manufacture of this peculiarly American 
tool, and can relate some very interesting 
reminiscences of the early development of 
the business. It is believed that Mr. Cush- 
man’s father-in-law was the first maker of 
scroll chucks. Ile was a working mechanic 
at the time, and employed Mr. E. Horton, 
who afterwards founded the house of the 
E. Horton & Sons Co., of Windsor Locks. 
There were a number of sons—brothers-in 
law of Mr. Cushman—who were at one time 
or another interested in the business, but 
gradually drifted out of it, and Mr. Cushman 
who was a pattern maker working at Colt’s 
Armory, undertook to make some chucks 
embodying his ideas, doing the work at 
home evenings on a foot-lathe. He found 
buyers for these chucks, and made more of 
them, the result being that after a time he 
found that his work during his evenings was 
of more importance to him, and brought 
him in more money than that which he did 
during the day at his trade. He gave up 
pattern making, and has been engaged in 
chuck making ever sfnce, not only making a 
success of it here, but having had also the 
pleasure of doing much to introduce Amer- 
ican tools abroad, as about one-third of the 
entire production of the shops is now sent 
to foreign countries, chiefly England. 


HOOP SKIRTS AND LATHE CHUCKS IN 
ENGLAND. 

The fight which the American lathe chuck 
has made for recognition in England has 
been before referred to in these columns, and 
it is observed, by those who have an oppor- 
tunity of comparing the shop practice of the 
two countries, that while the lathe chuck is 
gaining ground steadily over there, it is not 
nearly so generally used there as here. A 
brief account of how it came to be intro- 
duced there may not be uninteresting. 

At the time when hoop skirts, or crinoline 
skirts, were so fashionable here, Mr. Chas. 
Churchill was associated with his father in an 
establishment which was located at the foot 
of Thirty-fourth street, New York, in which 





machines were made for covering the narrow 
steel strips of which the skirts were made. 
The machines were made for a large dry 
goods house, which controlled the business, 
and finally, when they were to be introduced 
in England, Mr. Churchill went over there 
to build them. Among the other tools which 
he took with him, was an American lathe 
chuck made by Mr. Cushman, which, when 
it came into use in his shop there, excited 
considerable curiosity among the English 
mechanics, and men from a number of dif- 
ferent shops came to see it. Most of them 
did not think much of it, but it gradually 
won its way to toleration, and finally, when 
Mr. Churchill was to make a visit to this 
country, he had a number of commissions to 
bring back with him some of the American 
chucks to be used by the English machinists. 
These also won their way to favor, and when, 
a few years later, hoop skirts went out of 
fashion, and there was no longer any demand 
for the machines which were used for weav- 
ing the web about the steel, the demand 
which had grown up for American chucks, 
and the possibilities which the business of 
importing and selling them, together with 
other American tools, seemed to possess, led 
Mr. Churchill to go into the business, with 
the result that a house was established there 
devoted to the introduction and sale of such 
tools, and the business has since grown to bea 
very largeone. Thus the chucks happened to 
pave the way for the sale of large numbers of 
other tools, which might have found it much 
more difficult to have gained a foothold 
otherwise. 
SHOP METHODS, 

In the shop little is to be seen that is a 
very radical departure from the regular 
machine shop practice. The milling machine 
is much used, of course, especially in making 
the jaws, the materials for which have been 
changed from time to time as the increased 
duty required and expected from chucks 
demanded, until now, steel is used exclu- 
sively. Besides the numerous classifications 
of these jaws based upon the form of that 
portion of them which is outside of the case, 
there are two general classes, one of which 
is for screw chucks, and the other for scroll 
chucks. Where screws are used in the Cush- 
man chuck, the nut, or rather that portion 
of the jaw which has threads cut on for the 
reception of the screw, isa half nut which 
is made proportionally quite long to give 
ample bearing. These threads are hobbed 
by a hob which is mounted on the centers of 
a lathe while the jaw is sccured to the car- 
riage by a fixture, the lathe being geared up 
for the pitch required. The operation of 
cutting is then precisely like that of chasing 
threads cn the lathe, and is a surprisingly 
rapid one, yet insures accurate pitch. 

For hobbing the jaws for the scroll chucks, 
the same principle is employed, but the hob 
in this case is a disk upon the face of which 
the scroll threads are cut and notched to give 
cutting edges. This hob is then mounted on 
the spindle of the lathe, and the jaw is 
secured to the tool block, which is given the 
proper motion by means of the cross-feed 
screw which is extended out at the back, 
where it is driven by means of bevel gears 
from a splined shaft which runs along the 
back of the lathe and is driven by change 
gears from the head, the same as a lead-screw. 
Since this hob is in all respects the same as 
the scroll which is used in the chuck, except 
for the features which make it a cutting tool, 
it cuts the teeth on the jaw so that they will 
have the proper clearance in the scroll, and 
will work well at any distance from the 
center—a point which, though it is simple 
and obvious enough, was for a time over- 
looked in the making of scroll chucks, and 
which did much to give lathesmen their 
prejudice against it, a prejudice which Mr. 
Cushman says is giving way in the light of 
experience with recently made chucks of that 
kind. The scrolls are cut by the use of the 
same device on the lathe, the operation being 
precisely analogous to that ef cutting threads 
in the ordinary way, except that the cross- 
feed screw is used instead of the ordinary lead 
screw. Of ceurse it will be understood, 
however, that the lathes used for this pur- 





pose are specially made to be used in that 


way, and the cross-feed screw is made much 
larger than ordinary. 

Screws and pinions for the screw chucks 
are made in one piece of steel off the bar by 
a screw machine, the pinions being after- 
wards cut by an automatic machine, and the 
threads milled by another automatic ma- 
chine in which the carriage that carries the 
milling cutters is fed by a screw at the proper 
rate to give the pitch. 

The shops have recently been enlarged, 
but will soon be still further enlarged to 
accommodate the growing business, much of 
this enlargement being required by the de- 
mand for the face plate jaws which we have 
illustrated in our columns, and which have 
proven to be a great favorite, especially 
where medium and large lathes are used. 
Nearly all the operations on these are milling 
operations. 


A PIONEER TURRET-HEAD MACHINE. 

One of the first turret-head screw machines 
ever made is to be seen here, and is yet in 
daily use. It was made in 1857 by the shop 
which is now the Jones & Lamson Machine 
Co. It possesses all the essential features of 
the turret-head screw machine as made to- 
day, except the automatic rod feed, and when 
compared with other machine tools of the 
period to which it belongs, must be regarded 
as a very creditable job, both as regards de- 
sign and workmanship. 

A plan has been adopted here for a shop 
slairway seeming to possess some advantages 
over the usual plan. The steps are covered 
with small cubical blocks of wood, which 
are set close together with the grain running 
vertically, the whole being secured in place 
by a strip of iron which runs along the front 
edge, and has screws passing through it into 
the blocks. It wears much better than the 
ordinary plank, never becomes slippery, and 
is in every way entirely satisfactory. 


THE PRATT & WHITNEY CO.’S SHOPS. 

The Pratt & Whitney shops are as much 
crowded with work as they have been for 
the past few years. We have before noted 
how the new building which was intended 
for warehouse purposes has been given over 
almost entirely for a workshop, for two rea- 
sons ; the first of which is that they needed 
the room in which to do the work, and the 
other that they could not accumulate a stock 
of machinery ahead of orders sufliciently 
large to require much storage room. Now, 
however, a further enlargement, is forced 
upon them, and a tract of ground across the 
river has been secured, and preparations are 
under way for the erection of a building 
upon it which will be connected with the 
present main shop building by a bridge 
spanning the river. This new building will 
be 300 by 450 feet in size, two stories high, 
with basement. The small tool department 
presided over by Mr. Woodbridge will be 
removed to this building. 

Much of the work done by this concern 
still continues to go abroad, there being at 
present some large contracts for gun-making 
machinery and fixtures for two different 
Europeancountries. They have also recently 
furnished an outfit of machinery to Colt’s 
Armory for the manufacture of the Dreiggs- 
Shroeder rapid-fire gun. This machinery is 
much the same as that used by the Pratt 
& Whitney Co. in the manufacture of the 
Hotchkiss gun, but is modified slightly in 
some points, as shown to be advisable by 
their own experience, and is probably the 
finest and most complete plant of that char- 
acter ever put down. 


MILLING GEARS. 

Perhaps the most notable innovation to be 
seen in the shops is the general adoption 
of the milling process for finishing gears 
to size instead of turning them in the lathe. 
In such a shop large numbers of cut gears 
are used, of course, and the problem of pro- 
ducing them cheaply, and at the same time 
good enough for the high character of the 
work done here, Fecomes an important one. 
The standard gears, such as are required in 
considerable numbers, are now produced 
complete without any lathe work being done 
upon them. The blanks are first bored and 





the hubs finished on turret-head machines, 


after which they are placed on an arbor in a 
massively constructed special milling ma- 
chine, this arbor being slowly revolved by 
worm gearing for the feed, while a gang of 
milling cutters placed on a second arbor 
mills the blank to size, and faces both sides 
to the proper width. The blanks then go to 
the automatic gear cutters, where the teeth 
are cut, after which the wheels are ready for 
polishing. The process is applied to bevel 
gears as well as spur, and to all sizes, from 
the smallest used for change wheels of lathes 
to the heavy gears used on planers, which 
have rudimentary teeth cast in them that are 
afterwards finished by cutters. idea 
of the efficiency of the process may be 
obtained when we state that a friction gear 
having three grooves on its face, and being 
20+ inches diameter and 2} inches face, was 
milled complete in 26 minutes. 


Some 


SCREW MACHINE WORK. 

The range of work done on screw and 
turret-head machines is constantly being 
extended, both in the character of the opera- 
tion performed and the size of the pieces 
made and cuts taken oa them. To mention 
some instances, the taper portions of brass 
cocks are finished by a modification of the 
box tool having a slide set at the proper angle 
within the tool and worked by a small lever, 
the turret slide being of course held against 
the stop. In the way of heavy work some 
steel disks were being finished on a_ turret- 
head machine built for the purpose, these 
disks being about five inches diameter, 
finished on the side faces with a bead at the 
outer edge and a small hub at the center. 
The entire side of these is finished by a 
broad tool which cuts it off at one cut, roll- 
ing out chips about 24 inches wide which 
hang together in a continuous shaving show- 
ing a perfectly steady cutting action. For 
this job the spindle is driven by gears which 
are outside the main bearing on the face 
plate, so that torsion of the spindle and the 
great strain which would be placed on the 
bearing is gotten rid of, and the tool is sup- 
ported on a rest which is placed on the 
bed of the machine and extends up quite 
close to the work, the tool resting upon and 
sliding over it. Then the turret slide is not 
used, but the entire block is fed forward 
automatically and very steadily by a screw 
which is placed in the bed. 

STANDARD GAUGES, 

The gauge department, which is presided 
over by Mr. Bond, is fully as busy as the 
balance of the establishment, and it is by in- 
spection of this department, and noting the 
number of orders being filled for standard 
plug and ring end measure test 
pieces, external and internal screw thread 


gauges, 


gauges, pipe thread gauges, snap gauges, 
limit gauges, etc., that one gets perhaps the 
best idea of the progress being made in this 
country in reducing its machine work to uni- 
form standards. 
cerns from which the orders come for these 
standards is very gratifying to those who 
recognize the importance of the universal 


The prominence of the con- 


adoption ef standard sizes, and gives assur 
not far 
A uew hardening ‘and tempering 


ance that such universal adoption is 
distant. 
plant has been put in for this department, 
specially constructed lead 
baths being so arranged as to enable any de- 
sired result to be accomplished. A specially 
heavy pair of centers are here, the bed upon 
which they rest being previded with a screw 
and hand-wheel for straightening work 
sprung in hardening, this being done while 
the work is sufficiently heated to allow it to 
be straightened, and without the necessity of 
Amongst the 
other interesting things to be seen in this de- 
partment is one ef the new lathes built by 
the company especially for tool makers’ use. 
It has been for some time a favorite project 
with Mr. Whitney, who, in his journeyings 
about the country, comes in contact with 
many tool makers, and makes a study of 
their needs ; to build a small lathe especially 
adapted for small tool work. The result is 
a lathe which is likely to make the tool 
maker’s heart glad. We hope to illustrate 
the lathe shortly, but in the meantime may 


furnaces for 


removing it from the centers. 





say that it has hardened and ground spindle 
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a full set of split draw chucks the same as a 
watch makers’ lathe; that all the necessary 
appliances for the tool maker’s work go with 
it, such as chucks, chasing tools and special 
fixtures, and that there are places provided 
for keeping all these things so that they be- 
come part of the lathe, and are always at 
hand when wanted. Other things seen which 
are of interest will be illustrated and 
described in these columns in due time. 
ine ge Sains 
Accident-preventing Devices Applied to 
Machines, 


By Joun H. Cooper, PHILADELPHIA, PA. 


(A Paper Presented at the Richmond Meeting of Me- 
chanical Engineers.) 

When considering the possibility of dam- 
age to any machine while in service—an event 
likely to happen, which all experience teaches 
—the application of preventives would seem 
to be desirable. To provide machines with 
safeguards at every danger point, having for 
their object the protection of the attendant 
against injury, would seem equally desirable. 
When the dangers incident to rupture are 
very great, extraordinary precautions become 
necessary. The law-makers, not — satisfied 
with the security afforded by one safety valve 
on each independent steam boiler, which 
may become inoperative by defect or neglect, 
have ordered tivo of good make, and that they 
shall be tested each working day, thus mak- 
ing surety doubly sure. 

A well-planned legal act may have good 
effect; as, for instance, greater safety in the 
use of steam boilers, and economy of pump 
repairs are gained by the use of independently 
driven feed pumps; and the passage of this 
part of the Philadelphia 
has wiped out the excuse of engine attend- 


Joiler Ordinance 


ants, that low water was caused by their ina- 
bility to keep the feed pump in good work- 
ing order, because it was attached directly to 
the engine, and therefore was constantly run- 
ning, and as rapidly wearing out its packing 
and itself. 

Every imperfect machine is liable to acci- 
dent, which must happen sooner or later, It 
is like a strong chain with one weak link, 
whose strength cannot be counted as more 
than that of its weakest part. 
the approach is made to uniformity of 


The nearer 


strength and capacity for wear in all paris of 
a machine, the further away is accident re- 
moved from that machine. In the use of 
materials for any machine or structure, care 
must always be taken to not exceed, by the 
stresses applied, the ‘‘ elastic limit”; safety is 
only to be secured and preserved by keeping 
fully within this boundary, 

In cases where breakage is imminent from 
the nature of the work to be done and the 
circumstances of use, a certain part of the 
machine is designed to receive a ‘ breaking 
piece” of trifling cost, which will hold the 
parts in place for all regular work, but will 
yield to unexpected strain, and give warning 
of its failure, as, for instance, the delivery 
spouts of grain drills, which may at any time 
strike a hidden root or stone, when a frail 
wooden pin y ields to the pressure and saves 
the machine. 

Instantaneously-acting stop motions may 
be mentioned as live precautions, such as are 
applied to card-making machines, to weaving 
looms,and the like, for effecting a sudden stop- 
page when the card wire has gone astray, or 
when the tardy shuttle has failed to pass the 
web. Such, also, are relief valves applied to 
the cylinders and pipes of water pumps and 
to steam motor cylinders, for sudden relief 
from destructive strains due to confined 
water. 

The safety pinion of Mr. Fogg, of Wal- 
tham, Mass., 
sists in attaching one of the pinions of the 


is of this character, and con- 


train to its arbor by means of a screw thread, 
so that, when it is driven in the direction it 
is intended to run, it will be down in its place 
and in gear, but in the event of the breakage 
of the mainspring, the force of the recoil will 
cause it to revolve in the opposite direction, 
when it will rise on its arbor out of gear with 
the wheel into which it takes, thereby avoid- 
ing all liability of derangement of the train 


of gearing 
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Some machines are destined to early de- 
struction through lack of parts which should 
be designed for yielding to sudden strains and 
blows. 

The writer some years ago perfected a 
machine for beating gold, in which all pre- 
vious attempts had succeeded only in beating 
itself to pieces. The solution of the problem 
was completely accomplished by judiciously 
connecting together, with elastic intermedia, 
all the parts of the machine concerned 
with the reciprocating movements of the 
hammer, and these interposed cushions were 
made, in simple form, of such common mate- 
rial as wood and leather. 

All engineers who have grappled with the 
problem of large steam and .power hammers 
know the value of the knowledge which ena- 


completed one-half of one movement, and the 


corner ¢ of the segmental hub will be entirely 
free from the recess a of the block D, while 
the corner ¢’ is approaching the recess of the 
block D’. As the mevement of the arm con- 
tinues, the disk A will continue to turn in 
the direction of the arrow, the segmental hub 
gradually taking its place within the recess 
a of the block D’, until the arm arrives at the 


position shown in Fig. 63, when its roller eé is 


about to leave the space }’, after which it can 
have no further control of the disk, which is 
locked by the segmental hub, owing to a por- 
tion of the latter fitting the recess a of the 
block D’; and the hub, as the arm continues 
to turn, will continue to retain and lock the 
disk until its roller e enters the next 
space }*, Fig. 63, when the disk, freed 
from the control of the hub, will 
commence a second movement. It 
will be seen that the disk is con- 
trolled in its movements by the 
roller of the arm G, and that the 
locking of the disk is effected by 
the segmental hub, the several parts 











bles them to apportion and locate aright the 
elastic and the rigid parts. 

With the lack of precision in certain mov- 
ing parts of a machine, and of means for ad- 
justment of the same when worn or deranged, 
there result injuries to delicate and costly 
parts which are beyond repair. 

For machines in which a punch shall unerr- 
ingly enter a number of dies in swift suc- 
cession, and never strike their edges while 
entering (which would irreparably injure 
them), the movements being necessarily in- 
termittent, with measured intervals of abso- 
lute rest between each movement, during 
which the die is immovably locked in correct 
position for receiving the punch, the mechan- 
jcal movement, shown in Figs. 60, 61, 62 and 
63, was designed and built by the writer as 
long ago as 1871. This represents a type of 
a perfection of contrivance which secures im- 
munity from self-destruction while in action. 

It consists of a wheel or disk A, arranged 





to turn upon a shaft B, as shown in Figs. 60 | 


and 61. 
tached, by screws, a series of blocks J, all 
alike in shape, and arranged ina circle con- 
centric with the disk, and at equal distances 
apart from each other, the blocks being so 
formed that there shall be between them 
spaces }, each space having opposite parallel 
sides av, Fig. 61, which are also parallel 


To the under side of this disk is at- | 


with a radial line g, drawn from the center | 


of the disk midway between the said sides 22. 
Fis the driving shaft, to which is secured an 
arm G@, having near its outer end a pin d, 


carrying a cylindrical roller e, which is of | 
such a diameter as to fit snugly in but pass | 


freely through any of the spaces ). The hub 


Jf of the arm @ is of the peculiar segmental 


form illustrated in the drawing, being cut 
away on the radial lines mm’, Fig. 61, and 
from the upper end x, Fig. 60, of the hub to 
the line n’; the periphery of this segmental 
hub is adapted to a segmental recess a, 
formed in each of the blocks, and each recess 
is cut away at p. The arm @ is supposed to 
be turning continuously in the direction of 
the arrows; and, as seen in Fig. 61, the roller of 
the arm is on the point of entering the space 0’ ; 
on the further turning of the arm the disk A 
must necessarily be turned in the direction of 


its arrow, the corner ¢ of the segmental hub f 


at the same time receding, so as to offer no 
impediment to the free turning of the disk. 
By the time the arm @ has reached the posi- 
tion shown in Fig. 62, the disk will have 


being so accurately arranged in re- 
spect to each other that the disk is 
never free from the control of the 
hub until the roller is in a position 
to turn the disk; in other words, as 
the arm G revolves, the disk is either 
being moved by the roller of the arm 
or is locked by the hub of the same. 
The recesses p in the recesses a of 
the blocks are necessary for permit- 
ting the corners ¢ and 7’ of the hub 
to take the course pointed out in 
the said recesses a. Although the 
segmental portion of the hub may 
form a part of the arm, it may be 
made separate, as shown by the line 
w, and to secure it to the arm by 
suitable bolts and screws, so that the said 
segmental portion can be adjusted at pleasure, 
or renewed when worn, to be replaced by a 
new segment. 

The above-described movement is applica- 
ble to many machines, and under many cir- 
cumstances, but one example of its applica- 
bility will suffice to illustrate the importance 
of the invention. In molding soap, crude 
blocks of that material are placed in cham- 
bers of the proper size and configuration for 


imparting the desired form to the block, and 


the pressure on the latter is accomplished by 
means of a heavy falling plunger, which 
must enter and exactly coincide with the 
chambers. The chambers may be formed on 
the disk A, and be arranged radially on the 
same, or a circle concentric with the axis of 
the disk, and one plunger may be raised and 
permitted to fall successively into every 
chamber containing the soap. It is of the 
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greatest importance that the disk should be 
immovably locked, and in the proper posi- 
tion during the falling of the plunger, so that 
the latter may coincide with the chamber 
which it has to enter; it is also important 
that, as the plunger is elevated free from the 
chamber, the disk should be promptly and 
accurately moved to the desired extent for 
bringing another chamber directly beneath 
the plunger. It will be evident that the 
above-described mechanical movements will 
meet all these requirements, 

The blocks D are made adjustable to wear 
and precision, as shown in Fig. 61; for in- 
stance, where each block has a rib v7, adapted 
to a radial guiding groove in the disk, and 
each block can be moved by means of a 


screw v, and secured after adjustment by 


screws. The roller at the end of the arm 
can be readily removed, and replaced with 
such a roller as may coincide with the spaces 
between the blocks, these spaces varying in 
width in accordance with the adjustment of 
the blocks. 

Many serious accidents occur from motor 
engines running away when the governor belt 
slips or slides off its driving pulley. These 
may be prevented by the duplication of the 
valve disks, the invention of the writer, and 
shown in Fig. 64. The ordinary balanced 
governor valve A is provided with two extra 
disks BB, which do not interfere with the 
passage of steam to the cylinder when the 
governor balls are revolving in the proper 
working plane; but when they fall, by loss 
of circular motion, the disks BB are drawn 
into the ways of the steam and effectually 
stop its flow, whence the engine comes to a 
standstill. 

Loss of life or limb to an operative very 
often means the loss of a skilled ‘‘ hand” to 
an important industry, as well as the loss to 
a family of its chief means of support. It 
may add to the burdens of public institu- 
tions, and may lessen the productive power 
of our mills. Therefore, the prevention of 
accidents, in a humanitarian sense, as well as 
in a commercial one, should be a matter of 
deep interest to us, demanding the exercise 
of ingenuity in the devising of effective 
means for securing this end. 

The subject is a broad one, and this paper 
proposes to merely touch at a few salient 
points, and there leave it to the humanely 
wise, to whom a hint is sufficient. 

On the well-recognized principle that self- 
preservation is the first law of nature, the 
duty of establishing and maintaining pro- 
tective appliances wherever necessary about 
dangerous machinery becomes apparent, and 
the effort to do so is worthy of praise, since 
we find that nature has well considered this 
necessity, having organized in our being am- 
ple means and methods of giving warning of 
approaching danger, and of guarding us 
against injury, which are at once effective 
and beneficent. 

Almost every machine has places about it 
that will pinch the flesh, mash a finger, or 
crush a bone, and it will perform these cruel 
acts upon any one who thrusts his members 
into its open jaws. 

With the exercise of ingenuity and care 
for protecting the machine against injury to 
itself, the attendant may be protected also, 
and if proper safeguards be thrown around a 
machine, such that, with ordinary care and 
with instructions that may be given, the at- 
tendant can perform all the work necessary 
about and with the machine, with perfect 
safety to himself, thus preserving machine 
and man; while the employer, who may be 
held responsible for accidents occurring from 
exposed machinery, which might have been 
protected at little cost, will have performed 
his whole duty. 

A great number of accidents is caused 
through loss of presence of mind by the 
eagerness of work people to get through their 
work expeditiously, under threat of punish- 
ment if they do not. The largest contribu- 
tions to the list of accidents are amputa- 
tions and maimings of dexter hands, due to 
this eagerness. If urging must be done, 
these results of experience call loudly for 
safeguards and warning mechanism, and 
the enforcement of stringent rules for safety, 
which shall be binding alike on employers, 
on foremen, as well as on the hands them- 
selves, 

Dr. G. C. Swallow (inspector of mines for 
Colorado) says. 
accidents on the hoisting cage happen from 
neglect of ordinary caution. It is noteworthy 


‘““The greatest number of 


that visitors to mines do not come to grief, 
It is always the men best acquainted with the 
workings who tumble down winzes, or 
absent-mindedly ring the wrong 
Careful as a miner may be, there comes a 
moment of forgetfulness, which is, perhaps, 
the critical moment forhim.” ‘Afterall, the 
great safeguard against mining accidents is 
the ever-present realization of danger, and 
the consequent habit of caution. On this 
ground some mining men condemn safety 


signal. 





catches to cages, and devices to prevent over- 
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winding, thinking it better to trust to the 
watchfulness of the engineer than to any 


mechanism which is liable to rust and to fail 
just at the time—one 
dreds of 
play.” 
Dr. Swallow suggests that mine cages be 
completely enclosed by strong wire netting, 
mesh 


of hun- 
should come into 


instant out 
days—when it 


of a too small for the hand or foot to 


























Fig. 65. | 





pass through, in order to prevent accidents to 
these members while passing the framing of 
The top should be well pro- 
tected by similar 
from objects falling down the shaft upon the 
cage. Other and 
safety may be noted in this connection, as, 
for instance, sliding doors of light, open 
framework under control of an 
may be fitted where needed for quick move 
ment. 


the cage ways. 
means against accidents 


means of convenience 


operator, 


A free space of two inches or more, 
allowed all around an open hoisting cage, has 
been insisted upon to prevent damage to the 
inadvertent foot projecting over the platform. 
Of all automatic mechanism it may be said: 
Those 


need constant looking after, so as to avoid 


combinations which are much used 


accident by the failure or derangement of 


+ 


: | 
inches less than the pulley rim, tbe first bolt 


being situated at a point where the belt is 
taken up, and the last where it is paid out. 
When the belt is dismounted it is supported 
by these bolts, retaining a curved position, 
and is ready to be remounted; it is enough to 
lift it gently with the long arm Q, surmounted 
by a curved finger, and bring it in contact 
with the pulley, when it is immediately car 
ried away upon the pulley P without the least 
exertion. 

horizontal belt, which is 
taken up at the top of the pulley, the appli- 
ance is fitted rather higher, so that the first 
bolt may be brought as close as possible to 
the rim of the pulley; this bolt being re- 
moved from a to a’, 


In the case of a 


to allow the long arm 
room to guide the belt and to set it in its real 
(See Fig. 68.) 

Fis a light fork of hard wood, which pre- 
vents the appliance from being bent against 
the shaft when the belt happens to repose 
upon it. This fork does not touch the shaft 
when the belt is on the pulley. When the 
belt is horizontal, and taken up from under 


position on the pulley. 


neath, the same kind of appliance is used, 
but in a Oblique belts, 
whose angle does not exceed 45 


reverse manner. 
, may retain 
the appliance in its concentric form; but 
when it exceeds 45°, the form adopted for 
horizontal 
belts should 
be used. 
Workmen 
frequently 
indulge in the 
bad habit of 
taking both 
ends of a belt 
(which is off 
the pulley and resting on a running shaft) in 
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one hand, and of pressing them together, in 
which case a fold is apt to be formed on the 
slack part, which is liable to be drawn in 
under the tight part, and the whole 
be rolled up rapidly on itself on the 
shaft, with risk of accident to any 


4 








one who. may get caught in its 
drawing-up folds. 

Many accidents occur from ropes 
and their 
sheaves; an idea is given in Figs, 


chains running off 

















Lig.G7. 


Vig.G6. 


excessively worn parts; and those which are 
little used, to avoid accident by non-opera- 
tion when wanted. 

To prevent 
belts winding around shafts or couplings of 


accidents* happening from 
the same, simple and cheap hooks or belt- 
rests may be devised for and attached in the 
They may be located at C’, 
Fig. 65, to prevent a belt from sliding off the 
pulley, and others, as ('C, to hold the belt in 
safe position when off, 

In the Mr. 


which are formed of a bent, flat, iron bow, 


needed places. 


belt carriers of siedermann, 


C, Figs. 66 and 67, generally concentric with 
the rim of the pulley and around, say four 
fifths of its diameter, and carry four to six 
hook bolts, which project in a circle a few 


* The writer has been favored with the perusal 
of a copy of a work published by the “Society for 
the Prevention of Accidents in Factories,’ illus- 
trated by 42 plates, with tri-lingual text. This as 
semblage of appliances and apparatus proves, on 
examination, to be a veritable encyclopedia of in- 
genious and practical means for the prevention of 
accidents in factories, and of injury to the opera- 
tives working therein. It embodies the fullrecord, 
so far as completed by this committee, up to the 
year 1889, covering twenty years of active exist- 
ence. 

The self-appointed task assumed by this commit 
tee having already accomplished remarkable re 
sults, seeks, bya well-directed public spirit, through 
this publication, to diffuse them among manufact 
urers everywhere. 

This publication, from which aid has been re- 
ceived in the preparation of this article, is, there 
fore, recommended to the attention of all those 
who desire to perfect the safety side of machines, 


as well as those who take more interest in the 
manufacturing problems of the day than in the 
mére mercenary outcome of them, * Ae Aa es 





69, 70, 71 and 72 of guards applied 
to such sheaves. 

These may be modified in a mul 
titude of ways, according to the 
purpose to be served, whether as a 
protection to the hand, where the 
rope must be taken hold of, or as a 
safety device to the machine itself, 

the like, 
wreck the 


and 
would 


for hoists, cranes, 
where 


machine. 


dislodged ropes 


To prevent rolling wheels from running 
over any object in its way, a rail guard, 
shown by Figs. 78, 74 and 75, is provided 
and attached. 

Devices such as these, for preventing acci 
dents to machines and their attendants, might 
be reproduced almost indefinitely. 

As new “hands” are coming into the mills 
all the time, who are presumably ignorant of 
the dangers surrounding them, and of the 


~ 








Fig. G9, 





hag ieeene 


Fig. 74. 
constant care which is necessary to be exer 
cised over their persons at all times, and who 
may meet with accident from such causes, it is 
desirable to have plainly posted rules, which, 
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these all-important members from mutilation 
or loss. 

Stringent, clearly understood rules in re- 
gard to starting the motive engine, which 
should be done only on well-determined sig 
nals, in cases where repairs are going on in 
any part of a mill, that no accident may 
occur to the men at work upon standing ma 
chinery; and, conversely, plainly visible and 
easily accessible alarm apparatus should be 
located at 


proper places in all the work 


rooms, which are to be used, in cases of acci- 
dent, for signaling the engineer to stop the 
motive engine at once. 

Much has already been done, but much yet 
remains, to substantially protect the attend- 
wedges, 
the 
which are 


ant against projecting keys, set- 


like of 


so liable to 


screws, nuts, grooves, and ma 


chinery in motion, 
catch his clothing and scarify his flesh. 
Many 


from this source, and the exercise of common 


serious accidents have happened 
ingenuity, with uncommon vigilance, seems 
necessary to reduce their number, 

The usual methods of protective boxing to 
belts, ropes, shafts and pulleys, where they 
pass through floors, should receive attention, 
as their importance demands, and there are 
peculiar cases of these parts of transmitting 
machinery that need critical looking after. 

The engineer on duty must not be permit 
ted to wear garments with loose, fluttering 
ends; the same advice may be extended to all 
female, and to work 


attendants, male and 


men on machine tools or any rapidly-going 


machines, 


The subject is an important one, not only 
in its humanitarian aspects, but in its promo 
tion of increased production, by insuring full | 
confidence to every operative that there is no | 
such thing as harm in any machine, and that | 
accident to man and machine are alike near 
est the impossible. 

Much may be said of the grandeur of our 
industrial systems and machinery, of the ex 
cellence of 


our contri- 
vances, , See 
which will a i bO 

| es | rss: Pi 
do almost ] | 
every thing Lz °r10 
except Vig. 75. 


and | 


think 
talk, yet with ther development and use | 
comes a long list of distressing accidents, ap 
parently beyond our power to prevent. 

Let us hope that from another presentation 
of this subject, a thought will be added to 
the many 
deal, and that he will employ it for the safety 


with which the engineer has to 





of machines and of men; that the growing | 


intelligence of workmen will lead them into | 


habits of 
places of danger, and to a more prompt obe 


ereater watchfulness while in| 
dience to orders respecting the care of ma 
and that mas- 
the 


chines, as well as of themselves; 


ters will take a * holding turn” in con | 


sideration and application of protective de 


vices Wherever necessary. 
2 oan = 
The possible danger in the wearing of | 
cheap combs and bracelets made of celluloid | 
illustrated recently in 
A young girl sat down before the 
what 
As she leaned for 
heated, and burst 
The girl’s hair was partly burned 


was most curiously 
Paris. 
fire to study her lessons. She had on 
is called a ‘‘ crop comb.” 
ward, the comb became 
into flame. 
off, and fora long time afterward no hair 
would as the skin of the head 
Celluloid must be at 


degrees Fahrenheit before it will burn. 


grow, was 


much injured, 180 
-__ ape — 
The seemingly interminable number of rail 





if enforced, might enable them to avoid 


injury. 


A rule forbidding the cleaning of shafts 
and wheels, while in motion, with ‘‘ waste” or 
|rags taken in hand, would save many ol 


; road car shops that have come into existence in 
| this country during the past ten years has 
suggested the idea that the business was being 
enormously overdone, But the scarcity of cars 


seems to be greater this fall than ever before. 





Fig. 73. Fig. 74. 


ithe drawings 


| found, 
}accurately to 


| ought to be made. 


Progress and Shop Economy. 
By BELL CRANK. 

In this country many machine shops are 
yet run on the Simon Pure plan, and doubt- 
less will continue to run that way until the 
dust and rust of oblivion quietly cover them 
from the sight of man; but the observant 
mechanic who steps into a shop well built, in 
modern style, equipped with a large travel- 
ing crane of the latest design, tinds 
a tool-room standard 
caliper and 
measuring machine, a 


containing 
reference gauges, a 
twist drill 
grinder, hand reamers, and a mill 
ing machine, would reasonably in 
fer that it must be a good shop, 
and one in which there would bea 
fair chance of getting good work 
turned out ata reasonable cost. When ob- 
servant mechanic sees work turned out of 
this shop so poor in quality of workmanship 
and high in cost as to be remarkable, he 
once more has brought home to him the 
fact that it is not safe to take for granted 
anything in or about the machine business, 
except that it is easier to do poor than good 
work. 
There for such 
results, and it will be worth while to investi- 
gate, beginning at the drafting-room. Here 
are found a large number of drawings of 
various sizes and styles, and drawn on many 
kinds of paper and tracing cloth. They are 
kept in a cabinet full ef large drawers, 
which are numbered, and a meager index is 


is a discoverable cause 


arranged, which seems designed to assist a 
fellow to find out that he would not know 
where to look for a drawing unless he could 
find the fellow that built the index and put 
there. The draftsman 
knows where to find the drawings wanted, 
but one day he gets sick and has to take a 
long vacation, 


boss 


and during this time 
prietor comes up one day in a hurry, and 
wants a drawing of a 30-ton fly-wheel to 
show to a Go to the index of 
there are no fly-wheels in the 


pro 


customer 
course, but, lo! 
index, 

Then they must be with the engine draw 
ings somewhere, and search proceeds ‘* some 
the filled with 
engine drawings, but proprietor gets im- 


where” through drawers 


patient waiting—makes a few appropriate 


| remarks, and bolts off with customer to see 
if he 


can find the pattern to show him. 


| Further inquiry develops the fact that there 


is scarcely one full set of detail drawings of 
any of the machines built by the shop, and 


| that it is extremely uncertain whether they 


the 
In fact, the standing 
order to the draftsman there, when making 
changes in designs, is, ‘* Do not depend on the 


built machine according to 


drawings they have. 


ever one 


drawing, but go and measure the pattern.” 
Sometimes when something is in a hurry, 
the ligured pencil 
sketches of what is wanted, and the patterns 


boss draftsman makes 
are made by those, and no drawing ever 
made. 

In the pattern shop good workmen are 
and first-class 


patterns are made 


dimensions furnished from 
the pattern 
maker is a good mechanic, a practical work 


knows 


various sources, because boss 


man, and he how good patterns 


But he is probably not 


much of a boss, and as the pattern shop does 


not need much managing, things go along 
there very well, and good patterns are turned 
out at a reasonable cost. 

The chief fault to be found 
patterns is that many changes are made in 


about the 
them from time to time to suit the wants and 
| whims of different 
any drawing or 

changes, and consequently it 


customers, and seldom 


record is kept of such 
would be diffi 
as having been 

They think it 
| would cost too much to make a drawing for 


cult to recognize a pattern 
originally like the drawing. 


each of the changes on patterns, and with 
ithe lack of system in drawings there, they 
would not be of much value as a record, for 
found 
when wanted, aud, if found, no one could tell 


the drawing probably could not be 


by it what customer it was who got it, for 
many of the drawings have no title or date. 
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They have a large number of patterns, the 
accumulation of many years, and the pattern 
storage-rooms have reached that dark, dusty 
and chaotic state which time and no system 
will always bring about, and which nothing 
but heroic treatment will cure. 

What rational excuse can any one give for 
not marking a pattern so it will be known to 
what machine it belongs, or what size it is? 

Go into this pattern loft to find a gear 
wheel, and you will have to count the teeth 
to tind how many, and measure to find the 
pitch. If it isa miter wheel you will have 
to get a bevel gauge to find that out, and if 
a bevel gear, the mate to it could not be 
told by any marks to be found on either. 
Sometimes new patterns have to be made, 
because the old ones get so deep into the 
darkness that they are lost. 

The foundry produces good castings at a 
reasonable but sometimes too many 
pieces are cast from a pattern, because there 
is no system of ordering castings. 

The blacksmith shop has a large amount 
of hard forging to do, and there is no power 
hammer to help out. This is a state of 
things that isa relic of barbarism, because, 
when the owners are amply able to purchase 
a power hammer, there is no other tool in 
which money can be invested to better ad- 
vantage where much hard forging is needed. 

Come to the machine shop—where the 
possibilities for losing or making money are 
greater than in any other department. Good 
castings can be laid down at the shop door 
at a cost of 24 or 3 cents per pound, but the 
cost of the work on them in the shop depends 
greatly on the kind of tools and the manage- 
ment of it, for on most classes of work the 
cost ef labor in the machine shop greatly 
exceeds that of the material. Note the fore- 
map, if you can, among the men. He cannot 
be distinguished in any way, unless it is by 
the worn and troubled look he has, for his 
hands are dirtier and his face more streaked 
with black than some of his men are. He 
is one of the kind who cannot keep his 
hands off things which, in many cases, a 
common laborer could do just as well. Ifa 
casting is to be moved, or an old greasy gear 
wheel is to be taken off a shaft, he must be 
in the mix. He is always so busy he has 
hardly time to give a man a job when he 
comes and says he is through with the one he 
was working on. 

He isa man of many duties. He orders 
the castings from the foundry, orders forg- 
ings from the blacksmith shop, keeps an 
account of weight of all the wrought-iron 
and steel, babbitt and brass on each job, 
hunts up all dimensions—or guesses at them 
—for the men, and runs all his own errands, 
and a good many for other people. The 
consequence is that he has not time to see 
that the work is being done to advantage, or 
of the right quality. Over on a common 
lathe a man is boring two holes in an engine 
rock arm that ought to be parallel to’each 
other, but it is blocked up on the carriage in 
cob-house style, so it will have to be torn 
down and blocked up again for the other 
hole, while on the other side of the shop isa 
good horizontal boring lathe with adjustable 
table boring a single hole in a rough casting. 
In one corner a man is banging away with 
hammer and chisel on asteel crosshead wrist, 
while at the other end of the shop a lathe 
stands idle. A planer man is doing a shaper 
job on his planer, and a shaper is standing 
idle. Old castings, misfit castings, and mis 
taken castings are lying around the shop, 
some of them having been there for years, 
climbed ever and moved around to get them 
out of the way so often that they ought to 
be worth their weight in gold, and yet they 
are not, and never will be anything but poor 
scrap iron; but the foreman is so busy he has 
not time enough to carry them out himself, 
and I suppose never thinks of putting some 
one else at it, 

In spite of the fact that the shop contains 
some modern tools, the ancient methods of 
deing work pervade all the operations. 
Nothing more primitive for the purpose can 
be imagined than the common center punch, 
and yet it is the only centering machine used, 
and itis a sure proof of this when it is ob- 
that all turned pieces, when taken 


cost, 


erved 


from the lathe as finished, have a nasty 
excrescence reputed to be a center projecting 
at each end, which may be removed some 
time during the erection of the machine 
to which it belongs. It is supposed to be 
cheaper to make this kind of centers; but 
that is a big mistake, as is proven by the 
fact that the shops that turn out the cheapest 
good work in the country would scorn to 
use such methods. 

Any foreman who permits apprentices or 
men to do such slouchy work will surely 
some day be foreman of one of the most 
disorderly, down-at-the-heel and expensive 
shops that can exist, and where it would be 
useless to expect good work to be done at 
any cost. Human nature is about the same 
in all countries and ages, and the modern 
machine shop is no exception. 
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men to come on parade, dressed in hap- 
hazard fashion like a street mob, and allow 
them to hold their guns at all angles, with 
and without bayonets, and in camp allow 
tents to be pitched everywhere without 
orderly arrangement, and the men 
allowed to come and go anywhere at any 
time, it would not be long until they would 
be a body of men of no more use in battle 
than any miscellaneous lot of men taken at 
random, 


were 


If the same free and easy style is 
permitted to have full sway with the men 
and things about the shop, nothing but the 


picked up anywhere, will be retained, fora 
good mechanic will get disgusted and go to 
a better shop. 


METROPOLITAN At 

When I see the foreman of a shop with 
smut on his nose, and hands black with dirt, 
I instinctively expect to find the shep he 
stays in (for instead of managing the shop 
it usually manages him) just as dirty and 
smut covered as himself. It may be pos- 
sible for a man without any pride to manage 
men, and keep an orderly and economical 
shop, but it is contrary to human nature to 
expect it, and the examples are so rare, | 
have not yet seen one. 

One by one the cities of the United States 
are awakening to the menace of overhead 
electric wires. Considering the trouble that 
has resulted from such wires, it is strange 
that the conclusion that they should go under- 





ground has not been sooner reached. 


poorest kind of mechanics, such as can be | 





LETTERS FROM PRACTICAL MEN. 


Something About Patterns, 
Editor American Machinist : 


doing so the shrinkage is divided, which I 
think will be readily understood. After 


| jointing the same, it is well to run a saw 
groove in each, and insert a feather tongue. 


If this should meet the eye of any pattern | That is, after planing a board the thickness 


maker whose place of business should hap- 


to just fill the saw groove, strips are sawn 


pen to be at one end of a railroad, and the | running at an angle across the grain, to make 


foundry at the other, he will know it is very 
“asy to make a pattern with the draft 
just the opposite to what the molder wants. | 
(i write from experience.) For instance, we 
will consider the cylinder casing pattern, 
Fig. 1. One would suppose it would be 
placed on the follew board in the position as 





them stronger than when sawn lengthways 
of grain. 

A convenient way to draw the different 
edges together after gluing, is to lay on a 
plain surface with paper under, to prevent 
sticking, and drive in square staples or dogs 


© 
€ 


|made in such a manner that by driving 


shown, and after molding the drag, and roll- | (the points being one each side of the joint) 
ing over, the cope made to lift the inside | it will pull the two pieces in place, holding 


mold. 
proceeds by placing surface A on the follow 





board, and molding inside and out in the | 


But I find one foreman of molders | them until dry. 


Wn. NEwTron. 


‘* Wreasurement of Power.” 


Editor American 
Machinist : 
I note Mr. 








Flather’s article on 
friction of shafting 





in the AMERICAN 
Macuinist for 
Nov. 6th. He 








Fig. 3. 





SOMETHING ABOUT PATTERNS. 


the cope lifting but little to be compared 
with the other way up. 

A glance at Fig. 2 will explain. 

I gained my information in the following 
way: I had made a pattern of die for a 
steam hammer similar to Fig. 3. The face 
D was the only part the machinist cared to | 
have perfect, so it was made to draw from | 
the meld, so that that part should be at the | 
bottom; when the casting came back it was | 

| plain to see it had been molded upside-down. | 


I suppose they had to do some pretty hard rap- | 


ping before the pattern could be drawn, 
‘‘but they did it just the same.” 

Expecting to be sent there soon, I made a 
note of that, and a few other things that 
would be handy to know. In due time 


TO BOILER 


OVERFLOW 


WATER 


ITOMATIC INJECTOR. 


had an opportunity of meeting the foreman 
above referred to. After making inquiries, 
I was told the die pattern was made wrong. 
The reason he gave was, it was too much 
sand to have hanging from the middle of 
| the cope, and was liable to break off in lift- 
‘ing; I suggested gaggers to obviate that, but 
| it did not meet his approval, and taking up 
'a cylinder casing, I was shown, by molding 
it as seen in Fig. 2, the mostof the sand was 
| supported by the sides of cope. Since then 
I have tried to remember that, and construct 
| patterns accordingly, unless especially re- 
| quired otherwise. 
Before leaving this subject I would like 


1 


| 
| 
| 
| 
| 








cator. 


says deductions do 
not bear out my 
estimate of 16 per 
cent. for engine 
and shafting fric- 
tion. Let me say 
that my figures 
referred entirely 
to large cotton- 
mills, which per- 
haps I did not 
sufficiently explain 





If a general of an army were to permit the | drag, the parting being made at line B C, | at the time, and that they were the result of 


actual weighings by dynamometer and _ indi- 
As I stated also, I do not include the 
machine belts running on the loose pulleys 
of the machines, as I do not consider them 
part of the shafting, and they are not so 
running while the machinery is in operation, 
and when it is not they may beas well thrown 


| off as not, except for convenience, and the 


shafting run without them to convey power 
to its farthest extreme from the engine or 
water wheel. Tests made by Mr. Channing 
Whittaker, and others, corroborate my own 


observations, but the power so consumed by 


the machine belts on the loose pulleys is in a 
large cotton-mill equal to about 8 per cent. 
of the whole. Add this to my 16 per cent. 
and you get 22 per cent., which agrees closely 
with the results of Mr. Henthorn and others, 
who counted them into the power required 
for the shafting. 

In a machine shop with its multitude of 
short countershafts, the power is undoubt- 
edly far in excess of my figures, and I have 
no records of any such shops on my books 
to figure from, but for cotton-mills, from my 


| point of view, they are correct. 


|The Metropolitan 


Charlestown, N. H. 
Automatic Injector. 


Sam. WEBBER. 


We present on this page an illustration of 
a new injector in the construction of which 


the aim has been to make the instrument 


| thoroughly automatic through a great range 





to call attention te the manner in which the 


top of pattern is put togetherin Fig. 4. 


The | 


of steam pressure, so that no attention will be 
required from the engineer, even though the 
steam pressure should vary considerably. 
The attainment of this automatic 
makes it possible to make the injector entirely 
self-contained, and it is put up without globe 
valves in either the steam or suction pipes by 


action 


| which the supply of steam or water may be 


regulated, and which are always necessary 
where an injector is used, which is not auto- 


matic in the sense that it will take care of 
itself, and go on working notwithstanding 


changes in steam pressure. The only condi- 
tion which requires a valve of any kind out- 
side of the injector is where the water is taken 
from a water-works pipe under pressure, or 
from an overhead tank, and then a valve is 
placed in the suction pipe to prevent flooding 
of the injector. 

The injector is what is kuown as single jet, 
and yet is so thoroughly automatic that it 
van be started, for instance, with 25 pounds of 
steam and a four-foot lift, and it will continue 


‘grain runs as shown in the figure, and by! to work should the steam fall as low as 15 
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pounds or rise as high as 140 pounds, ana| 
should its action be suspended from any | 
cause, such as the failure of the water supply, 
for instance, it will automatically re-start upon 
the restoration of the working conditions, | 
even though there may have been a change 
of steam pressure in the meantime. 

It is either a lifting or non-lifting injector | 
without change of jets, and is capable of | 
lifting water 20 feet with steam at 40 pounds, 
15 feet at 85 pounds, 10 feet at 30 pounds, | 
and 4 feet at 25 pounds; but when started at| 
these pressures will continue to work, though 
the pressure is reduced, and it has been found 
to work with entire satisfaction under all 
these varying conditions without any change | 
or adjustment being required. The makers | 
have for some time past been experimenting 
and testing with a view to devising an inject- | 
or which should work and take care of itself 
so far as possible, and their tests, besides | 
those of others who have tried them, show | 
that the object has been attained, even hot 
suction or injector pipes not interfering with | 
the action of theinjector. Special machinery 
and tools have been put in for making these 
injectors; every part is thoroughly inter- 
changeable ; they can be taken apart by the 
use of nothing more than the monkey | 
wrench, and any new part put in by the en 
gineer, if required, without trouble. The 
overflow valve is a simple three-winged valve 
which can be ground in by any one by simply | 
removing the overflow cap and turning the | 
valve by a screw-driver. 

The injector is adapted to service with 
locomotive, stationary, marine, portable or 
traction engine boilers, and, when required, a | 
special injector can be furnished for very | 
high steam pressures. It is manufactured by 
the Hayden & Derby Mfg. Co., 111 Liberty 
street, New York City. 






un 





| brought up against the work. 


A New Machine Vise. 


We give on this page illustrations of a 
parallel machine vise which has won its 
way to favor in many of the leading shops of 
Great Britain, and which seems to possess 
some noteworthy features. 

It consists essentially of a base having a 
fixed jaw at one end, open through the 
center and having buttress-shaped teeth upon 
a portion of its upper surface, as shown by 
Fig. 1, in which Ais a loose jaw which is 
B is a piece 


also adapted to slide along the vise when 
slightly tipped forward, so that the stout 


arms on each side are disengaged from the 
teeth, but when in its normal position it is 
held as shown by Fig. 2. 

The loose jaw is free to swivel to hold 
taper work, that part of its back surface 
with which the screw comes in contact being 
formed in the are of a circle, so that the | 
screw always takes a fair bearing. The 
thrust of the screw is always ina direct line 


| with the work, and thus not only requires 


comparatively little force to make it hold 
securely, but also reduces the stress on the 
chuck to the minimum. 

Then the center of the chuck being open 
admits of the work being drilled or milled 
clear through without danger of injuring 
vise or screw, as is the case in the ordinary 
construction. 

The most novel feature of the vise is to 


| be found, however, in the jaws themselves, 


the construction of which is shown by the 
sectional view, Fig. 3, in which ¢ ¢ are the 
steel jaws which are beveled at the back as 
shown, so that as they are forced against | 
the work they tend to slide downwards, and 
in fact do so, carrying the work with them 
until it is firmly seated upon the surface of 
the vise, thus do- 
ing away with 
the necessity for 
using a hammer 
upon it, and at 


the same time 
insuring that the 
work shall be 


down solid, and 
consequently 
planed true and 
parallel, or other- 
wise operated up- 
with accur- 
When the 
held is 
released, flat 
springs D D raise 
the jaws again, 
while the spiral 
springs # FL keep 
them at all times 
back 
their 


on 
acy. 
piece 


against 


At 


seats. 


A NEW 





| caliper 


MACHINE 


Fig. 4 one of the larger sizes is shown, and 


at Fig. 5 a style with specially deep jaws. 
Any of the styles or sizes is furnished with 
a swivel base when required. 


What is called a divided vise is shown at 
Fig. 6, in which the same principles are 


made use of, the two parts being intended to 
be fastened to the platen of the machine at 
any required distance from each other, while 
at Fig. 7 is seen what is called a vise dog, it 
being designed to use any number of these 
that may be required in fastening work to 
the platen of a planer. They always draw 
the work down firmly to the 
platen, hold it securely and 
allow it to be readily adjusted 
to plane square or at any desired 
angle to another portion of the 
work. Four of the jaws consti- 
tute a set, though any desired 
number furnished. The 
maker is Mr. Charles Taylor, 
Bartholomew 

ham, England. 

—- —_- 
A New Adjustable Caliper. 


are 


street, Birming 





We present herewith engray 
ings showing a new caliper, in 
the construction of which the 
object has been to retain all the 
good points of the ordinary 
riveted caliper, and at the same 
time provide an adjustment by 
means of a screw which is sim- 
ple, not liable to disarrange 
ment, and out of the way when using the 
the The 
adjusting device consists simply of a_ fiat 


in ordinary manner. 
plate or washer, which is placed between the 
legs of the caliper, so that the friction which 
holds the legs in place is not directly between 
the inside surfaces of the legs, but each leg 
meets with its frictional resistance In moving 
on the plate or washer. This plate is ex- 
tended down between the legs as shown, and 
at the extremity is formed into a nut, in 
A stud in 
one of the legs, as shown, secures the screw to 
it, so that when the knurled head is turned 
the plate is turned upon the leg which carries 


which the adjusting screw works. 


the stud, and by friction carries the other leg 
with it, and thus adjusts the caliper. <A 
second stud in the leg, which projects through 
the opening in the plate, prevents the latter 


of course, only a very little movement is ever 
needed. 

It will be seen that by this construction the 
caliper can be adjusted in whole or in part 


by the ordinary method, without having to | 


stop to loosen or tighten anything, and that 
one adjustment in no way interferes with the 
other. Two sizes of each of the styles shown 


are made—5” and 8'’—the outside calipers 





will caliper, and the inside ones by the 
length of leg. The maker is Mr. Fred A. 
Welles, 423 E. Water street, Milwaukee, Wis. 
° SP = 

Four-tifths of the engines now working in 
the world have been constructed during the 
last 25 years. France owns 47,590 stationary 
engines, 7,000 locomotives, and 1,850 steam- 
boat engines. Germany has 10,000 locomo 
tives of all kinds, 59,000 stationary engines 
and boilers, and 1,700 ship and steamboat 
engines. Austria has 12,000 stationary en- 
2,800 locomotives. The force 


gines and 





NEw ADJUSTABLE CALIPER. 
equivalent to the working power steam 


engines represent: In the United States, 
7,500,000 horse-power ; in England, 7,000,000 
horse-power ; ir France, 3,000,000 
in Austria, 1,500,000 horse-power, 
and in Germany, 4,500,000 horse-power. In 
these figures the motive power of locomotive 
engines is not included, whose number in all 
the world at the beginning of 1890 was 
105,000, representing a total of between 
5,000,000 and 7,000,000 horse-power—for the 
sake of convenience, we will say 6,000,000 
horse-power—which, added to the other pow 
ers enumerated above, gives us a total of 
49,000,000 horse-power for the world. A 
steam ‘‘ horse-power ” isequal to three actual 
horses’ power ; and a living horse’s strength 
is equal to that seven men. Therefore the 


horse 
power ; 


| Steam engines of the world represent, ap- 
from being moved too far by the screw, as, | 


being rated according to the size shaft they ! 


YAY 


| 


i 
ET ii 


Fig. 5. 


Fig. 6. 


VISk, 
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proximately, the working power of 1,000,- 
000,000 of men, or more than double the 
working population of the world, the total 
population of which is usually estimated at 
1 455,923,000 inhabitants. Steam has accord- 
ingly enabled man to treble his working 
power, making it possible for him to econo- 
mize his physical strength while attending 
to his intellectual development.— Unknown 
Contemporary. 
a 

The most remarkable canal in 
the world is said to be the one be- 
tween Worsley and St. Helens, in 
North England. 
long, and underground from end 
to end, 


It is sixteen miles 


Many years ago the man 
agers of the Duke of Bridgewater's 
estates thought they could save 
money by transporting the coal 
underground instead of on the sur 
face; therefore the canal was con 
structed, and the mines connected 
and the same time. 
Ordinary canal boats are used, the 
power being furnished by men. The 
tunnel arch over the canal is pro- 


drained at 


vided with cross-pieces, and the men 
who do the work of propulsion lie 
on their backs on the loads of coal, 
and push with their feet against the 
cross-bars of the roof.—The Engi- 
neering and Building Record, 


























































































































AMERICAN 











Communications relating to the reading columns 
should be addressed to the Editor. All other com- 
munications should be addressed : 


AMERICAN MACHINIST, 
96 FULTON ST., NEW YORK. ate ae 
PUBLISHED WEEKLY A7 
96 Fulton Street, New York. 


Horace B. Mruuer, Pres’t and Bus. Manager. 
Lycuraus B. Moores, Treas. and Sec’y. 


F. F. Hemenway, Editor and Mech. Engineer. 
J. G. A. MEYER,) tes 
Frep J. Munters 488ociates. 


Special Announcements. 

Ge Positively we will neither publish anything in 
our reading columns for pay or in consideration of 
advertising patronage. Those who wish to recommend 
ther wares to our readers can do 80 as fully de they 
choose in our advertising columns, but our editorial 
opinions are not for sale. We give no premiums to 
secure either subscribers or advertisers. 

weer” Hvery correspondent, in order to insure atten- 
tion, should give his full name and address, not for 
publication, but as a guarantee of good faith. 

te” We are not engaged in procuring patent rights, 
or in selling machinery, nor have we any pet scheme 
to advance, or hobby te ride. 

er” We invite correspondence from practical ma- 
chinists, engineers, inventors, draftsmen, and all those 
specially interested in the occupations we represent, 
on sybjects pertaining to machinery. 

er Subscribers can have the mailing address of 
their paper changed as often as they desire. Send both 
old and new addresses. Those who fail to receive their 
papers promptly will please notify us at once. Date on 
wrapper denotes week with which subscription expires. 


Subscription. 
$3.00 ae year in advance, postage prepaid in the 
United States, Canada, and Mexico. 
$4.00 a year to Other Countries, postage prepaid. 


Advertising. 
Transient, 85c. per line, each insertion. 
‘* Business Specials,” 50c. a line. 





The American News Company, 
Publishers’ Agents, New York. 

The International News Company, 
BreAm’s Buipe’s, Chancery Lane, Lonpon, E. C., 
Ena., will receive subscriptions for the AMERICAN 
MACHINIST, at 16/6 per annum, postage paid. 

DEALERS SUPPLIED BY 
The Albany News Company, Albany, N. Y. 
The American News Company, New York, N. Y. 
The Baltimore News Company, Baltimore, Md. 
The Brooklyn News Company, Brooklyn, N. Y. 
The Buffalo News Co., Buffalo, N. Y. 
The Central News Company, Philadelphia, Pa. 
The Cincinnati News Company, Cincinnati, Ohio. 
The Cleveland News Company, Cleveland, Ohio. 
The Colorado News Company, Denver, Colorado. 
The Detroit News Company, Detroit.Mich. 
The International News Company, New York, N. Y. 
The Minnesota News Company, St. Paul, Minn. 
The Montreal News Company, Montreal, Canada. 
The National News Company, New York, N. Y 
The Newark News Company, Newark, N. J. 
The New England News Company, Boston, Mass. 
The New Orleans News Company, New Orleans, La. 
The New York News Company, New York, N. Y. 
The Northern News Company, Troy, N. Y. 
Tbe Omaha News Company, Omaha, Neb. 
The Pittsburgh News Company, Pittsburgh. Pa. 
The Rhode Island News Company, Providence, R. I. 
The San Francisco News Co., San Francisco, Cal. 
The South West News Company, Kansas City, Mo. 
The St. Louis News Company, St. Louis, Mo. 
The Toronto News Co., Toronto, Ontario, Canada. 
The Union News Company, New York. N. Y. 
The Washington News Company, Washington, D.C. 
The Western News Company, Chicago, II]. 
The Willlamsburgh News Co., Brooklyn, E. D., N.Y- 








NEW YORK, NOVEMBER 20, 1890. 





CONTENTS. 
PAGE 
Improved Screw Cutting Machine........ cats 1 
Dimensions on Drawings, and Their Application 
to Shop Work. By A Mechanic........ ee 
Put It in Language that Cannot Be Misunder- 


stood by the One that Is to Read. By Jarno.. 2,3 


EMC aie vs wasn canna gadis ns ode hee 6a 3, 4 
Accident preventing Devices Applied to Ma 
chines. By John H. Cooper...........e.e0.. 15 


Progress aud Shop Economy. By Bell Crank... 5, 6 


Letters from Practical Men: Something About 


Patterns. By Wm. Newton—* Measurement 

of Power.”’ By Sam. Webber........ 6 
rhe Metropolitan Automatic Injector. 6, 7 
DOW MAGNING Vib. cs cxcivecccce- ; : 7 
A New Adjustable Caliper....... hs : 7 
A Boy's Mistake rT ore : s 
Not by Luck...... R Puakanea cue oe 
Questions and Answers ; i TT. 
I on ss vc dex bees so bacdia eun teas 9, 10 
The Meeting of the Mechanical Engineers at 

SSS ORT RC POCO EE TTS ET TET ; 10 
The *‘ American’ System of Manufacture. By 

rn acne Gkung che LAR ReKRGRRAROR 11 
Rule of Thum .. ....e000 12 
Machinists’ Supplies and Iron ' 12 





MACHINIST 


| NovemBer 20, 1890 





A Boy’s Mistake. 


What 


roading 


seems to be a new danger in rail 


was developed by the accident 
Lackawan 
na & Western road a few days ago, at a 
According to the 
published accounts, a boy telegraph operator 


which occurred on the Delaware, 


station near Syracuse. 
lost his head just as a fast express train ap- 
proached the station, and conceiving the idea 
that the switch was open, threw it, and, in 
stead of closing it, as he supposed, opened it 
to give the 

The train 
full speed, and struck 


when the train was so close as 
engineer no chance for stopping. 
ran into the siding at 
a freight train 


waiting for the 


which was standing there 


express to pass, and of 

course there was a destructive wreck and all 

four of the enginemen were killed. 
This is might 


prevented by the proper mechanical devices, 


a wreck which have been 
and is one the like of which could not well 
happen on a British road, where all switches 
are so arranged that the sidings cannot be 
entered by a train moving on the main track 
except by going by, stopping, and backing in. 

But aside from this, the occurrence should 
teach the importance of having fully devel- 
oped men in all positions of responsibility 
connected with 
have developed 


railroads. s0VS are very 
sufficient — self- 


control to enable them to act for the best 


rare who 
under exciting circumstances, and the risk 
involved in putting them in places where, by 
losing their heads, they can bring about a 
catastrophe, is too great. Of course the boy 
had no business touching the switch ; but 
who shall say that any person—boy or man— 
who thoroughly believes that a switch which 
he can reach and set right is set wrong, and 
so as tocause a wreck, should not attempt to 
do what he believes to be necessary to avert 
the disaster ’ 
his mistake, was a 


The boy’s action, aside from 


creditable one, and we 
cannot see that he was greatly to blame as it 
All that can be said of him is that he 


was in a 


was, 
place which should have been 
occupied by a man, and a man would prob 
ably have been occupying it but for the fact 
that the boy would work cheaper. 
e => = 
Not by Lueck. 

As our readers well know, the AMERICAN 
MACHINIST has repeatedly called attention to 
the fact that in more 
true than in the that 
ability ‘and character are in demand, and 
have an actual value to their possessor, Which 


no other business is it 


machinist’s business 


value can usually at some time or another be 
realized in 
nothing of cash. 


honor and influence, to say 

This journal has in its humble way endeay 
ored not only to teach this lesson, but by 
means of the articles which it publishes on 
mechanical subjects, endeavored also to stim 
ulate a habit of thinking and of investiga 
tion of the science of mechanics, and it has 
abundant evidence that many of its readers 
have found its suggestions and help to be of 
practical value to them. 

We are led to again speak of this matter 
by the fact that we recently heard of a pro 
prietor of a machine shop, who had been 
carrying on a successful business for a good 
many years, and who now begins to think 
of the time when it will be pleasant or per- 
haps advisable for him to retire from active 
management, He was looking for young 
men to take charge of the different depart 
ments of the business, and by acquainting 
themselves with it, qualify themselves for 
continuing it after he had retired. 

He said that capital was not needed, but 
that men who had mechanical and executive 
ability, energy and character, were absolute- 
ly required, and that when such men were 
found the way to acquiring capital would be 
made clear for them. 

He will find the men, as a matter of course, 
and when found they will be men who have 
had an ambition to know more of their busi- 
ness than is required to barely carry them 
through their work from day to day—men 
who have been at some trouble and pains to 
acquire knowledge outside of their own ex- 
perience, and based upon the experience of 


others, For the one such instance that comes 





to our knowledge, there are of course many 
that we know nothing of, and it is to be re- 
membered that in the main and in the long 
run men do not succeed in such matters by 
luck, but because they deserve to succeed. 
eee eee eens 

As our readers know, we have said all along 
that what is really the best society is open to 
apy person who shows that he is worthy of 
it, without regard to his origin or occupation. 
That seciety which assumes to call itself the 
best, and entrance to which depends upon 
the ability to live without doing anything 
that is of any earthly use to anybody, is not, 
and never can be, the best society. Its mem- 
bers do nevertheless look down upon people 
who cannot be sufficiently idle to prove 
their title to entrance; but these people will 
probably be all the better satisfied to let the 
looking down continue, since the recent per- 
formance of Mr. Ward McAllister, yclept 
‘‘the leader of the feur hundred.” There 
is no denying the fact that this man 
has been regarded as the occupant of 
the very highest niche in the ‘‘ society ” of 
this city. He has written a book called 
‘* Society as I Have Found It,’’ which has 
set the whole country laughing, and has 
proven him to be what most people would 
callan Ass. It must be remen bered, how- 
ever, that this is the same man who has for 
years held undisputed sway as the leader of 
that which calls itself society; yet bis utter 
shallowness would have been at once per- 
ceived in any company of intelligent me- 
chanics. Comment is not necessary, except 
perhaps to say that it is again proven, and 
perhaps with a more vivid proof than ever 
before, that the best society is that which is 
composed of people who know something 
that is of some use to the world, and who 
make use of their knowledge, and such so- 
ciety is always open to any one who possesses 
the necessary personal qualifications. 


———_—__ ao 





A large number of the iron and steel men 
who have been visiting this country during 
the past two months have now gone home. 
With the opportunities that have been given 
them, they carry back a knowledge of iron 
and making in this country that is 
doubtless very complete, and the iron and 
steel men of this country have had the opin- 
ions of their visitors, very freely expressed. 


steel 


We do not refer to what has transpired at 
public meetings, but more particularly to 
those things that come out spontaneously in 
the intercourse of men engaged in the same 
lines of business. Whether this country or 
England shall lead in the making of iron 
and steel has little to do in the matter. The 
main thing is: Has something been learned 
that will benefit the world; that will make 
iron and steel cheaper to the world? It is 
important that iron and steel shall be fur- 
nished to consumers cheap. It does not 
much what country makes them. 
Made in one country it cannot go to another 
unless something is made in that other coun- 
try to pay forit. But it does make a differ- 
ence whether ten or twenty days labor are 
expended on a given effort. 
that from the something 
that will benefit every one. 


matter 


Let us hope 
visit may come 
*—>e-—____—_- 


We notice without the least 
satisfaction 


throb of dis- 
that sundry and various land 
speculators in different parts of the country 
are coming to grief. The latter-day plan has 
been fora land company to gobble up the 
available land in some locality, entice a few 
unwary manufacturers to locate under spe- 
cial conditions, then put up the price of land 
and use this fictitious value as an argument in 
favor of the peculiar advantages of the 
“city.” It is a downright satisfaction to 
know that these methods do not work as well 
as they did. speculators 
will put up an observatory from which peo. 
ple can view the beauties of the adjoining 
country, and if business lags they will start 
in to build some enormous works that seldom 
get beyond the incipient stage; then they 
expect to speculate on the necessities of men 
in that which ought to be as nearly free as it 
is practicable to have anything. The com- 
plete collapse of one of these speculating 


Generally, these 


land companies may work injury to a few 
but it is sure to work for the general good. 
eee? Ss Canoe 

One of the Pennsylvania Railroad Com 
fpany’s ferry boats, which was burned to the 
water’s edge about a year ago, has been re 
built, with a view to the changes taking 
place at the terminus of the road in Jersey 
City, and is now again running—a double- 
decked boat, the upper deck being about 
level with what will be the new station floor. 
The boat is now a very attractive craft and 
has all the latest appliances, including an im 
proved electric lighting plant and a system of 
heating by forced blast. The cabin decorations 
are very attractive, and the cabins, with their 
floors of English tiling, are very beautiful. 
Most of the original engine is retained, though 
it has been improved in some respects. 

An engineer, in speaking the other day 
of the raising of the Pennsylvania Com- 
pany’s tracks, which has made the double 
decked boats necessary, criticised the ar- 
rangement by which a down grade is given 
for all trains as they approach the station, 
and, of course, an up grade for all trains 
starting out. By this means, trains as they 
come in must be braked heavily, of course, 
and must also approach the station much 
more slowly than would otherwise be neces- 
sary, with the prospect of going into the 
North River unless great care is taken ; while 
in pulling out of the station considerably 
more time will be required in getting under 
headway with such heavy trains as are run 
on this road than would be the case if the 
grade were reversed. Where such keen com- 
petition exists in making time between this 
city and Philadelphia and Washington we 
should think a different arrangement would 
have been secured, if possible. Of course 
we cannot doubt, however, that the engineers 
in charge understood these points, but the 
North River is at a fixed mean elevation and 
the streets of Jersey City had to be crossed at 
a certain height, and, perbaps, passengers 
would have objected to stairways at the 
terminal station. 





a+ 

Superintendent Talcott, of the State Home- 
opathic Hospital for the Insane, at Middle- 
town, New York, says: 

‘‘ As insanity is most prevalent among the 
working classes, and as it frequently succeeds 
the utter exhaustion of all the physical 
forces, it follows most conclusively that 
overwork of the young and the immature in 
body is a chief and pre-eminent cause for 
that depression of spirits, that abject helpless- 
ness and apathy and loss of mental power 
which is found so frequently among thosc 
who live and labor in our manufacturing 
cities and villages. Our factories, shops and 
stores, have not only become great centers 
for the production and display of artistic and 
useful wares, but when the young are em- 
ployed in them and overworked by night 
and by day they become feeders of asylums 
for the insane, and charnel houses for the 
death and burial of human hopes. The 
regulation by law of the hours during which 
young operatives may work, and the legal 
limitations which prevent very young per- 
sons from working in factories at all, are 
wise and useful measures for the general 
benefit of the commupity.” 

Bee = 

We venture to say that probably very few 
of our readers know just what a motorneer 
looks like, and for their information we will 
say that, according to information 
gathered from one of our electrical contem- 


recent 


poraries, a2 motorneer is the man who stands 
on the front platform of electric cars and 
turns the crank that switches the current on 
and off. This man has rather a hard time of it 
as it is, and we think is unjustly treated when 
burdened with such a name as motorneer, 

ae pial asoceneeass 


The result of the soundings for the pro- 
posed channel bridge, which were taken in 
July and August have been published in 
Paris. The route is found to be a little 
shorter than was expected, and itis said to 
present every guarantee as regards solidity 
and stability. The depths are not quite so 
great as they were supposed to be, 
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Questions of general interest relating to subjects dis- 
cussed in our columns will receive attention in this 
department. The writer’s name and address should 
always accompany the question. Neither correct initrals 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet. 





(484) W. A. V., , writes: Please 
inform me where I can obtain information 
concerning the construction of steam ham- 
mers. A.—Appleton’s Cyclopedia of Ap- 
plied Mechanics. 2. What should be the 
diameter and pitch of a propeller suitable 
for a 8x3-inch engine? A.—Diameter 18 
inches, pitch 30 inches. 


(485) P. D. M., Wilmington, Del., asks: 
Can I procure a book from which I can 
study mechanical drawing at home? A.— 
We believe that the articles on Praciical 
Drawing, recently concluded in our columns, 
will answer your pupose. 2. What is the 
meaning of the term initial pressure? A.— 
Initial pressure is the pressure in the cylinder 
of an engine at or near the beginning of the 
forward stroke of the piston. 8. What is 
meant by nominal horse-power ? A.—Nomi- 
nal horse-power is the term used to express 
the size of engine only, without defining the 
power it actually exerts; there area number 
of different rules by which it may be com- 
puted. It is of no practical value, and is 
now seldom, if ever, used by engineers. 4. 
Where would a person in Delaware have to 
apply for a license as marine engineer? A. 
—Write to the supervising inspector, George 
H. Starbuck, New York. 


(486) B. B., Cedar Keys, Fla., asks: In 
hanging a boiler 30 inches diameter, 36 feet 
in length, at what distance from each end 
should the hanger straps be placed so as to 
equalize the strain, using only two hangers ? 
Flew give rule for solving this problem 
A.—According to the conditions, as we un- 
derstand them, each hanger must bear one- 
half of the weight of the boiler. If, now, 
each half of the boiler is to be balanced, so 
to speak, or the weight equalized, the hanger 
must be placed in the center of half the 
length of the boiler; or, in other words, the 
hangers should be placed at one-quarter of 
the whole length of the boiler from the ends, 
which will bring the hangers 9 feet from the 
ends of the boiler, 36 feet long. Here we 
have not taken in account the weight of the 
heads and boiler attachments. Their effect 
will probably be so small that for all practi- 
cal purposes they may be neglected. 


(487) W. H. G., Hanover, Pa., writes: 
Is there any other method of cushioning the 
water in suction pipes of steam pumps, than 
by the use of an air chamber? Are there 
avy patented contrivances for such purposes? 
A.—We do not know of any other practical 
method of cushioning the water than by ap 
air chamber; neither do we know of any pat- 
ented contrivance for the purpose, although 
it may be possible to invent one. 2. I have 
charge of an engine, cylinder 15 inches diam- 
eter, stroke 18 inches; steam ports 1% inch 
wide ; exhaust port 2,5, inches wide, and 
bridges 35 inch thick ; length of valve 8} 
inches; length of cavity 4inches. What is 
the cause of the unequal exhaust? A.—If the 
valve has been correctly set for equal lead, 
the cause for the unequal exhaust is that the 
exhaust lap was not proportioned for an equal 
exhaust. 3. About what power will this en- 
gine develop, speed 150 revolutions, boiler 
pressure 90 pounds? A.—About 108 indi- 
cated horse-power. 


(488) G. H. K., San Francisco, Cal., writes. 
Iam disappointed to find that Mr. Meyer’s 
details of locomotives are incomplete, there 
being no drawing of a complete locomotive, 
tender, boiler and trucks. I read in one of 
your recent issues that a complete set will 
be given in book form in the near future, 
but I am unable to wait so long, and I would 
-ike to hear some suggestions from you how 
I am to proceed to build a small locomotive. 
Could you give me some sketches of a loco- 
motive, or a set of rules for proportions such 
as I askedfor? A.—lIn our issue of January 
10, 1885, you will find a general plan of an 
eight-wheeled passenger locomotive, the 
scale to which it is drawn is given, and, 
although small, it will enable you to obtain 
the dimensions of the boiler with sufficient 
accuracy fora model. Nearly all the other 
working parts of the engine, excepting the 
engine truck, you can obtain from the 


papers on Modern Locomotive Construc- 
tion. The general plan referred to also 


shows the engine truck, but it is drawn too 
small to pick out all the details; we should, 
therefore, advise you to make some sketcbes 
of a truck in actual service, and also make 
sketches of the tender. If you are notina 
position to do so, we see no other way than 


for you to get the necessary blue prints from 
a railroad company or a locomotive builder. 


(439) E. L. M., Bradford, Pa., writes: 
How would you compute the average press- 
ure on a piston of an 18x24-inch engine, at 
90 pounds pressure, steam cut off at § stroke, 
and compression beginning at & stroke? 
Would it be right to compute it the same as 
in answer to Question 412? A.—If the com- 
pression is to be taken into account, we will 
also be compelled to take the clearance into 
account. By clearance is meant not only the 
volume between the piston at the end of its 
stroke and the cylinder head, but the volume 
included between the piston when at the end of 
its stroke and the valveseat. It will easily be 
perceived that it is a difficult matter to deter- 
mine the exact amount of clearance, and 
when it is not exactly determined the com- 
putation will at best be only an approxima- 
tion. We should, therefore, use the rule 
given in answer to Question 412, but allow a 
little more for the back pressure. For non- 
condensing engines the back pressure ranges 
from 15 to 25 pounds absolute. For cen- 
densing engines the range is from 2 tod 
pounds. If you wish to go into this subject 
deeper, we must refer you to ‘* Steam Engine 
Design,” by J. M. Whitham, or any other 
good work treating on steam engineering. 
2, What will be the ratio of expansion when 
steam is cut off at 8 of the stroke? A.— 
Neglecting clearance, as before, the ratio of 
expansion will be ¢ = 1.6. 


(440) D. J. D., New York City, writes: 
Will you kindly decide the following: A. 
claims that the temper of a Mushet steel tool 
can be drawn by grinding ona dry emery 
wheel. B. claims it cannot unless water is 
allowed to touch the steel while it is hot. 
Which is right? .A.—Strictly speaking, it is 
not possible to draw the temper of Mushet 
steel either by dry or wet grinding, or in 
any other way, for much the same reason 
that blood cannot be drawn from a turnip. 
Mushet steel has no temper, and, moreover, 
it is not really steel, though it goes by that 
name. It is an alloy, and its natural con- 
dition is to be hard, or, in other words, it is 
simply a hard alloy of iron. The makers of 
the ‘‘Crescent’’ hardened steel, which is 
practically the same as Mushet’s, recommend 
that after the tool has been forg2d its point 
be heated to a bright red, and allowed to 
cool in the air, away from water. The usual 
effect of water upon the steel when it is hot 
is to crack it, and sometimes to cause it to 
fly to pieces; and, so far as known, this is all 
the effect produced upon it by water, and 
even this is not produced, of course, unless 
the steel be red-hot. It is found in practice 
that if the tools are ground upon a dry 
emery wheel, and at the last pressed hard 
upon it, so that they become red-hot, ana 
then allowed to cool in the air, they are im- 
proved. It is possible that, in grinding, the 
extreme cutting edge may become red-hot, 
and if then water comes into contact with it 
at that time, fine cracks extending through 
the small portion of the tool which has been 
heated may make the extreme edge crumble 
off in service, from which it might be sup- 
posed that the temper had been drawn. 


(441) J. H., Chicago, IIl., writes: Please 
recommend to me one good book on each of 
the following subjects: 1. I want one good 
treatise on boilers, giving their complete 
construction and design, setting, lining, re- 
pairing, etc., in fact, comprising everything 
about a boiler, such that it can be used with 
reliability in the drawing office in designing, 
and be of practical value in the boiler-room, 
and for study at home. One of the same 
character about stationary steam engines, 
Corliss engines, and pumps and _ injectors. 
The books I have are either too theoretic, too 
practical, or too incomplete for the purpose 
I want them for. A.—You cannot find all 
the information you seek in one book, you 
will need several books treating on each 
subject; if you cannot understand the theo- 
retical books, you should study such mathe- 
matical and technical works as_ will 
enable you to understand the theory. Good 
designers must have a theoretical as well as 
a practical training. 2. In answer to Ques- 
tion 298, in your issue of July 31, you explain 
how you computed the power required for 
pumping three gallons of water per minute 
against 60 pounds pressure. Why do you 
neglect the weight of the column of water 
57.75 feet high? Should you not have (60 
plus weight of column) 57.75? A.—The 60 
pounds pressure given in the example re- 
ferred to we understood to be the pressure 
against which the pump works, and, there- 
fore, this 60 pounds includes the pressure 
due to the weight of water. If the 60 pounds 
is a pressure on top of the water, then, of 
course, the weight of the column of water 
should have been taken into account as you 
have done. 


(442) E. B., Columbus, Ohio, writes: 
Please recommend to me a good fire-brick 
that will stand the heat of a furnace whose 
cross section is triangular in ferm; it is 15 
inches wide at bottom, 20 inches high, and 
30 inches long; the sides incline towards each 
other, and leave a space of 14 inch wide at 





top. I am using natura] gas, and the edges 





of the top bricks will burn off in about a 
day. Our superintendent says that he can 
not procure better bricks than those we are 
using. I have an idea that bricks can be 
made to stand any heat generated from gas 
or coke. A.—Good fire-bricks should last 
about four weeks in the roof of an ordinary 
furnace at a temperature of about 4,280 
degrees Fahr., and in that time will be re 
duced—by abrasion of the flame, dust, and 
slightly from chipping—from 9 to 2 inches ; 
whether the temperature in your furnace 
will be as high as this, we have no means of 
determining from what little we know of it. 
If your sketch is correct, it seems to us that 
the construction of your furnace is wrong ; 
the sides should not form an acute angle 
with the top of the furnace, thereby expos 
ing a sharp edge of the brick to an intense 
heat, which cannot fail to burn off the edge 
in a very short time. The opening at the 
top should have vertical sides through a dis- 
tance equal at least to the thickness of one 
brick, and these vertical sides should be 
joined to the inclining sides by easy curves. 
With this form of furnace, much of the 
trouble of burning the edges of the upper 
row of bricks will be avoided. We cannot 
recommend any particular make of brick. 
State your wants to the manufacturer, and 
you will undoubtedly receive the best kind 
of bricks that can be made. 
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Drill, address the M. C. Bullock Mfg. Co., 138 Jack 
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S. W. Card & Co., Mansfield, Mass., make every- 
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Patent Attorney R. G. DuBois, 715 11th street 
Washington. D. C., procures Ist-class patents for 
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circular to Montgomery & Co., 105 Fulton street, 
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the entire 52issues of any volume. American Ma- 
chinist Publishing Co., 96 Fulton st... New York. 
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The construction of a steel plant is talked of at 
Morristown, Tenn. 
An ice factory is reported as to be erected at 


Tarpon Springs, Fla. 
Blaine Bros. will enlarge their car shops at Green 
Cove Springs, Florida 

The Proctor Steel Tower Company, of Chicago, 
Ill., has been incorporated 

Higgins & Furguson are reported as to erect ma 
chine shops at Anniston, Ala. 


E. A. Ebert and others will establish a 
cotton factory at Winston, N.C 


$175,000 


The Powderly Ice Co. is reported as erecting a 


30-ton ice factory at Bessemer, Ala 

The Wheeling and Elm Grove Railway Co. will 
erect repair shops at Wheeling, W. Va 

The MeGuire Machinery Company has been 
formed at Chicago, Ill. ; capital, $22,000 

The Ironton Stove Company, of Ironton, O., is to 


remove its stove works to Wytheville, Va 


Beard & Son, Greenville, S. © , will build a foun 
dry and machine shop at Charlotte, S.C. 


manutactures 


Hl. 


A brass rolling-mill and ether 
talked of as coming industries in Elgin 


The Valley Machine Co. has been organized at 


Saginaw, Mich., with a capital of $30,000 


A brass rolling-mill and other manufactures are 
talked of as coming industries in Elgin, Hl 
The Eagle Iron Works at St. Louis, Mo., contem 


plate adding more machinery to their plant 


The Tiffany Iron Works, at Tecumseh, Mich., has 
been incorporated with a capital of $50,000, 


The Rockbridge Co. are for 


establishment of nail works at Glasgow, Va 


negotiating the 

H. E. Bonton’s File Works. at Springfield, Mass., 
have been purchased by Noyle & McEdwards 

The Natchitoches Ice Co., Natchitoches, La., has 
let contract for the erection of its ice factory 

The Goshen Car and Railway Equipment Com 
pany will build car works plant in Goshen, Va 

The 
erect an electric light plant at Washington, Ga. 


Excelsior Manufacturing Company will 


A stock company is said to be organizing at 
Johnson City, Tenn, to operate a steelLrail-mill 
R. H. Cobb is reported as having purchased the 


Murray & Stevenson foundry, at Anniston, Ala 


It is stated that the Roane Iron Co. will construet 
a mammoth basic steel plantat Rockwood, S.C, 

A stock company has, it is stated, been organized, 
to establish an electric light plant at Newnan, Ga 

The erection of acotton factory. an ice factory 
and a sugar refinery is talked of at New Iberia, La 

The Newnan Cotton-mill, Newnan Ga., econtem 
plates putting in $10,000 worth of new machinery. 

A $20,000 stock company will be organized, it is 
re ported, to erect a 70-ton ice factory at Americus, 
Gia. 

It is stated that work will soon be commenced in 
constructing the iron furnace planned at Pell City 
Ala. 

A rolling-mill for the manufacture of merehant 
bar-iron from serap is being built at Ft. Worth, 
Tex. 

The National Electric Manufacturing Co., of Kau 
Claire, Wis., will erect an ice factory in Tarboro, 
N.C 

A stock company will probably be organized to 
establish a foundry and machine shop at Charlotte 
N.C. 

A new corporation at Columbus, O , is the Minot 
Electric and Machine Co., with a capital stock of 
$50,000, 

The Americus Iron Works will add a wood 
working department to its iron foundry at Ameri 
cus, Ga 

The plant of the American Screw Company, at 
Hartford, Conn., has been sold at auction for 
$50,000. 

The Rigby Safety Car Wheel Co. is anew organi 
zation at Detroit, Mich,, with a capital stock of 


$500,000, 
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The United States Rolling Stock Co, is reported 
as increasing the capacity of its car works at Annis- 
ton, Ala. 

The ‘Coatesville Boiler Works, at South Coates 
ville, Penn., have been incorporated, with a capital 
of $50,000. 

It ‘is stated that the Salem Hardware Company 
(Salem, Va.,) will start a plant for the manufacture 
of tinware. 

Efforts are being made to organize a stock com- 
pany to build a foundry and machine shop at Car- 
roliton, Ga. 

The Florida Electric Light Co. will, it is stated, put 
additional machinery in its electric light plant at 
Tampa, Fla. 

J. H. Cole & Son will organize a stock company 
to establish a Hastings wire-nail factory at Parkers 
burg, W. Va. 

There isa project on foot to organize a $200,000 
stock company to erect a new fertilizer factory at 
Augusta, Ga. 

D. W. Flickwir and others will build and operate 
an iron furnace at Riverton, Va. The capital stock 
will be $150,000. 

A $100,000 stock company is reported as having 
been organized to erect an implement factory at 
Seymour, Texas. 

The Riverton Land Co. expect soon to begin con- 
struction of the two iron furnaces lately projected 
at Riverton, Ala. 

The Georgia Pacific Railroad Co. is reported as to 
remove its Columbus (Miss.) machine 
Birmingham, Ala. 


shops to 


At St. Joseph, Mo., the St. Joseph Bridge and 
Boiler Works have been incorporated, with a capi- 
tal stock of $42,000. 

The Argonaut Cotton-mill Co., Covington, Ky., is 
reported as erecting its cotton-mill, and as to put in 
$100,000 of machinery. 

The Adams and Price Locomotive and Machine 
Works, Nashville, Tenn., lately reported as burned, 
will, it is stated, be rebuilt. 

The contract for the building of the foundry of 
the Southern Malleable Iron Works has been let to 
John Trout, at Chattanooga, Tenn. 

The James P. Montgomery Balance Pump Manu- 
facturing Co. have organized, with a capital stock 
of $100,000, to do business at Pueblo, Col. 

The Atlas Iron and Brass Works is a new institu- 
tion at Duluth, Minn., that will employ 200 men 
in operating a plant that will cost $75,000. 

The Roanoke Development Co., Roanoke, Va., 
lately reported as incorporated, will, it is stated, 
establish an electric light and power plant. 

About $20,000 worth of machinery is to be added 
to the machine shops of the Virginia Agricultural 
and Mechanical College at Blacksburg, Va 

It is stated that C. M. Clark, Mr. Seaman, of Wil- 
mington, Del., and others will build a rolling-mill 
and horseshoe works at Max Meadows, Va. 

‘The Springfield Boiler and Manufacturing Com 
pany, Springfield, Ill., have erected boiler works, 
and will build a foundry and machine shop. 

It is stated that a company has made a proposi 
tion to erect a $100,000 manufactory in Pensacola, 
Fla., provided the city will donate a $1,000 site. 

The Central Ice Co., of Mobile, Ala., will, it is 
reported, put in additional machinery, and increase 
the capacity of its Commerce street ice factory. 


A proposition has been made, it is stated, for the 
establishment of a cotton bagging factory at Hous- 
ton, Tex. W.M. Mitchell can give information. 


At Manchester the Richmond (Va.) Ice Machine 
Company will erect an ice factory, and build ma- 
chine works for the manufacture of ice machinery. 


The Estilville (Va.) Planing-mill Company is re. 
ported as about to put in new machinery for the 
manufacture of sash, doors, blinds and furniture. 


The Attalla (Ala.) Foundry and Manufacturing 
Co. has been organized, and will erect a $10,000 
chair factory, and a $25,000 foundry and machine 
shop. 


The San Antonio and Aransas Pass Railway 
Company is reported as having secured a site, and 
as to erect machine and repair shops in Waco, 
Texas. 


The J. N. Sarborough Manufacturing Company, 
of Americus, Ga., will be organized, with a capital 
stock of $100,000, to manufacture automatic car 
brakes. 


The Beedle & Kelly Co., of Muskegon, Mich., 
has been chartered for the purpose of manufac- 
turing implements and machinery: capital stock, 
$100,000. 


The South Boston Iron Works, Middlesborough, 
Ky., will at once commence, it is stated, the erec- 
tion of its plant. The main building will be 1,020x 
150 feet. 


The Pitts Manufacturing Co., at Marseilles, have 
decided to move to Joliet, Ill., for better shipping 
facilities. Work has already been commenced on 
the plant. 


E. M. Ivine, of Grand Haven, Mich., has madea 
proposition to organize a $50,000 stock company 
for the removal of his iron works plant to Aber- 
deen, Miss 


The Holmes Tripod Boiler Co., 
has been organized, and it will 
will cost over $80,000, which will 


at Duluth, Minn., 
build a plant that 
give employment 


It is stated that the Rockbridge Company has 
contracted with Chicago parties for the removal 
of steel car works plant to Glasgow, Va. Site has 
been selected. 

It is stated that J. B. Northrop is corresponding 
with Northern parties relative to the establishment 


of a $500,000 locomotive works plant in Chat- 
tanooga, Tenn. 
Frank Tyman, E. M. Nettleton, W. A. Rhine- 


hardt and others are understood to have secured a 
site, and will erect a foundry and machine shop at 
Covington, Va. 

The contract is reported as having been signed 
forthe establishment in Arnold’s Valley, near Glas- 
gow, Va, of machine works to manufacture sugar- 
mill machinery. 

The Interocean Boiler Company, capitalized at 
$100,000, has filed articles of incorporation at 
Duluth, Minn. The company will manufacture the 
Hazleton boilers. 


The American Fiber Company has been incorpo- 
rated by C. H. Adams, J. J. Barr and others, to 
manufacture defibrating machinery at New Orleans, 
La. ; capital, $800,000. 

The Phoenix Iron Works, Cleveland, Ohio, are 
compelled to extend their capacity. They will, in 
a few days, determine on location, and proceed to 
erect extensive works. 

The United States Spring Co. has been incorpo- 
rated at Chicago, Ill., to manufacture springs; 
capital, $50,000; incorporators, C. S Leed, Sam 8. 
Hale, Charles N. Hale. 

The Traylor Electrical Co., of Richmond, Va., 
has established a factory for the manufacture of its 
electric motor and other electrical machinery. 
The capital stock is $300,000. 

Twenty acres of land and a subsidy of $35,000 
have induced the Indiana Steel Co. to locate its 
plant at Wabash, Ind. The company is reported to 
have a capital stock of $£00,000. 

The Whitman Stove and Range Company is en- 
gaged in laying off its property at Glasgow, Va., 
and is preparing for the foundations of the large 
works which it proposes to erect. 

A dispatch from Canton, Ohio, announces that 
the Akron (Ohio) Cutlery Co. will remove to Can- 
ton, and erect new works. The company is said to 
be one of the largest in the State. 


The Piedmont Land and Manufacturing Co. has 
been organized, with a capital stock of $200,000, for 
the purpose of constructing iron furnaces and devel- 
oping iron mines in Winston, N. C. 

There is water-works agitation in Sioux City, 

Iowa; Key West, Fla.; Wheatiand, lowa; Bluffton, 
Ala.; Grenada, Miss.; Zanesville, O.; La Grange, 
Ga.; Woonsocket, R. 1.; Stockton, Cal. 
M. M. Rogers, L. L. Powell, W. Gooch and 
others will, it is reported, organize a stock com- 
pany to erecta plant at Roanoke, Va., for the man- 
ufacture of the Woolly patent electric motor. 


Ss. 


The iron foundry and plow works of the C. P. 
McWane Plow and Foundry Company have been 
purchased by the Graham Land and Improvement 
Company, and will be removed to Graham, Texas. 

It is stated that H. T. Farnsworth, of Richmond, 
Va., is investigating with a view of establishing in 
Bristol, Tenn., works for the manufacture of water 
wheels, pulleys and cars with compressed air as 
motive power. 

J.M. Love, Epes Randolph and H. P. Whitaker 
have incorporated the J. M. Love Pin and Link 
Holder Co., to manufacture a pin and link holder 
for railroad cars, in Covington, Ky. The capital 
stock is $300,000. 

It is stated that the Queen & Crescent Route 
(office, Cincinnati, O.,) will remove its Ludlow (Ky ) 
car shops to Chattanooga, Tenn., erect new black- 
smith and machine shops, and double the capacity 
of its roundhouse. 

An agent of an Eastern syndicate is in Hunting 
ten, W. Va., making estimates on the Ensign Car 
Works, on which the syndicate has an option. The 
works employ over 2,000 men, and the plant is 
valued at $2,500,000, 


The McCloud Iron and Steel Co., of Chicago, has 
been incorporated by S. McCloud, F. G. Holton and 
W.D. Crossman. The company will manufacture 
iron and steel articles for railway use. The amount 
of capital stock is $100,000. 

The West Point Manufacturing Company at 
West Point, Ga., it is reported, will add $50,000 
worth of machinery to its cotton-mill This 
will increase the consumption of the mills to 1,0.0 
bales of cotton per month. 


J. W. Brady and others will organize a stock 
company to erect an electric light plant, and con- 
struct water-works at Bartow, Fla. They have 
secured the franchise, and will be known as the 
Bartow Light and Water Co. 


soon, 


The Ryan-McDonald Manufacturing Co., of Wa- 
terloo, N. Y., will remove its machine works to 
Curtis Bay, near Baltimore, Md., and incorporate a 
$100,000 stock company to operate them. A _ build- 
ing 70x350 feet is to be erected. 


The Griffin Water Co., recently organized at 
Griffin, Ga., has been incorporated by W. A Rob- 
inson, T. J. Robinson and E. R. Hulbert, to erect an 
electric light plant and construct water-works. The 
authorized capital stock is $75,000. 


A company with a paid up capital of $200,000 has 
been formed for the purpose of erecting a plant at 
Pell City, Ala., forthe manufacture of all kinds of 
iron pipe and plumbing fixtures. Operations are 





to 200 men 


The American Steel Post and Pole Company, of 
Chicago, Ill., has been formed to manufacture and 
sell steel and metal poles of all kinds; the capital 
stock is $100,000. The incorporators are Thomas J. 
Thorp, Thomas Bennett, and William H. Herrick. 

The United States Steel Company, with a capital 
stock of $500,000, numbering among its stockhold- 
ers several of the wealthiest and most successful 
business men of Indianapolis, has concluded ar- 
rangements to locate its works at Jackson, Ohio. 

S. T. Woodward and others, of New York City, 
have made a proposition to the Elyton Land Co. 
for the erection of a $100,000 steel plant at Birming- 
ham, Ala. It is stated that the company will 
probably subscribe $50,000 to secure the enterprise. 

The establishment of a steel plant, rolling-mill, 
furniture factory and other industries is proposed 
in Crawfish Springs, Ga., and it is stated that the 
name of the town will be changed to Chickamauga. 
The Crawfish Springs Land Co. can give informa- 
tion 

The New York City Bolt and Nut Co., Limited, 
33 and 35 Desbrosses street, N. Y., are increasing 
their plant one-half, and making extensive altera- 
tions in their works, so as to enable them to meet 
the large demand for goods which they manu- 
facture. 

Champaign, Ill., is soon to bave a new industry 
in the form of a first-class foundry. Robinson & 
Burr are the moving spirits. The works will be 
90x35 feet, two stories in height. The plant will be 
provided with the very latest machinery and ap 
pliances. 

William Wright, the well-known engine builder, 
will increase his manufacturing facilities at New 
burgh, N. Y., by the erection of an entire new plant. 
There will be a machine shop 200x100 feet, a 
foundry 160x100, and a pattern and blacksmith 
shop 150350 feet. 

Among recently incorporated Chicago concerns 
is the Rogers Oil Cup Co., which proposes to manu- 
facture and deal in lubricating inventions and 
patents thereon; capital stock, $50,000 ; incorpora- 
tors, Eugene M. Farr, Thomas J. and 
Thomas M. Fish. 


Rogers 


The Virginia Steel, [ron and Slate Company has 
been organized with F. T. Anderson, of Richmond, 
as president. The capital stock is $2,000,000. The 
company owns from 10,000 to 20,000 acres of land 
surrounding Howardsville, Va. It will build the 
town of Logan City. 

The Monitor Steam Generator and Manufactur- 
ing Company has been incorporated at Roanoke, 
Va., With a capital stock of $250,000. The company 
will manufacture steam generators. H. M. Engle 
is president; George M. Bain, vice-president; H. C. 
Musser, secretary and treasurer. 


A corporation, to be known as the Lynn Lasting 
Machine Co., has been organized at Saco, Me., for 
the purpose of manufacturing’ lasting machines. 
The company has a capital stock of $500,060, and its 
officers are: President, William Shephard; trea- 
surer, A. M. Preble, both of Lynn, Mass. 

An immense steel plant is to be constructed at 
Tredegar, Ala. It will cover over thirty acres, and 
include three 100-ton furnaces, rolling-mill, ete. 
The steel works will turn out 300 tons of finished 
steel per day, and employ over 3,000 men, three- 
fourths of whom will be skilled mechanics. 

What is claimed to be the first malleable iron 
works to be established northwest of Chicago has 
just been located on Concord street, St. Paul, A 
lot 100x120 feet, with buildings, has been donated. 
The works will employ at the beginning about 25 or 
30 hands. It has already received orders ahead for 
several hundred sets of castings. 

The Frick Company, Waynesboro, Pa., has issued 
a remarkably complete catalogue of ice making 
and refrigerating machinery. The catalogue isa 
large one, fully illustrated, and contains informa- 
tion in the way of tables, ete., that will especially 
interest engineers. As a catalogue it gives very 
full information as to the machinery made by the 
Frick Company. 

A company has been organized at Radford, Va, 
for the purpose of manufacturing iron pipe and 
conducting a general foundry well. 
The company starts with an actual cash capital of 
$300,000, and proposes to commence at once the 
construction of a plant which, when completed, 
will be capable of consuming 100 tons of iron per 
day, and employing 300 men. 


business as 


The Richmond Sash Holders and Malleable Iron 
Novelties Co. has been organized at Richmond, 
Va., with $50,000 capital stock. The company own 
a patent on asash holder, adapted to railway car 
windows. The plant will be erected at once. The 
officers are: 8S. W. Bowman, president; A. D. 
Wilkinson, vice-president; John J. Mayer, treasu- 
rer; and George Crutchfield, secretary. 


The Western Locomotive Company of Seattle, 
Washington, has been incorporated by John L. 
Ayer, Joseph Hadweiger and F. D. Burton. The 
business of the company is to build and manu- 
facture locomotives, and all sizes and varieties of 
engines, other than stationary. The principal office 
will be in Seattle, and the company will have a 
capital stock of $2,500,000, divided into 2,500 shares 
of the par value of $1,000, 


F, W. Scott, of England, is investigating, with a 
view of establishing a wire-rope factory in Middles- 
borough, Ky. Also, a New York company is 
reported as intending to establish cast-iron pipe 
works in Middlesborough, with a capital ‘stock of 





expected to begin within ninety days, 


works in Middlesborough. E.H. Watts, of London, 
England, president of the Watts Steel and Iron 
Co., now building an iron and steel] plant in Mid- 
@esborough, Ky., contemplates, it is said, remov- 
ing to that place from England a structural iron 
works plant with a capital of $5,000,000. 


A press telegram from Youngstown, O., dated 
November ist, announced that the leading iron 
manufacturing plants in the Mahoning Valley had 
been sold to an English syndicate. Some time ago 
options were secured by a broker on the Warren 
Rolling-mul, Girard Rolling-mill, Youngstown Roll- 
ing-mill, Lowellville Furnace, Youngstown Steel 
Works, the Andrews Iron Works, and the Mahon- 
ing Valley Iron Works. On the Ist inst a letter was 
received, saying the syndicate had accepted the 
propositions. The sale includes an_ estimated 
transfer of $4,000,000 worth of property. It is said 
the proceeds will be re-invested in Youngstown in 
a mammoth steel plant and other industries. 


——__ +> —___ 


The Meeting of the Mechanical Engineers 
at Richmond. 

The 22nd meeting of the American Society 
of Mechanical Engineers was held at Rich- 
mond, Va., beginning Tuesday, Nov. 11. 
The attendance was good, and everything 
was done by the local committee and citizens 
to make the occasion enjoyable. A good 
deal of time was given up to excursions, the 
citizens being more than willing to show the 
possible advantages of the city from a 
mechanical point of view, and the visitors 
were ready to see these advantages. 

The opening session was held, as per pro- 
gramme, Tuesday afternoon, when matters 
of a social nature consumed most of the 
time. 

Upon 
troduced 
to make 


assembling, Mayor Ellyson was in- 
to the audience, and he proceeded 
an admirable address of welcome. 
In his address he spoke of the manufacturing 
interests of Richmond. 

He thought a city, one-fourth of whose 
population were engaged in manufacturing, 
could reasonably claim to be a manufacturing 
city. This we had accomplished despite the 
embarrassments in our way. 
entered on a 


Now we have 
era. He was glad the 
visitors had come, and he predicted as the 
result of the convention a stimulus in the 
direction we needed. If the result of the 
convention should be to graft upon our pub 
lic school system mechanical training, stimu- 
late our Mechanics’ Institute, and illustrate 
to our people the value of special training, it 
would prove of great practical value to our 
city. 

President Smith replied in a brief address. 

At the conclusion of the Mayor's reception 
President Smith read his annual address. 

In the evening a reception was tendered to 
the Governor of Virginia at 
mansion. 


new 


the executive 


Wednesday morning there was a session of 
the society, at which considerable business of 
a routine character was gone through with, 
such as reports of committees and the like, 
presented by Secretary Hutton. The an- 
nouncement was made that the total mem- 
bership of the society was now 1,220. The 
finances were to be in a favorable 
condition, and in all respects the showing 
put the society in an excellent light. 

Following this routine business came the 
discussion of the report of the committee on 
“‘A Standard Method of Conducting Duty 
Trials of Pumping Various 
members contributed to this discussion, what 
they had to say being written out and read 
entire. 


shown 


Engines.” 


The report of the committee was 
presented at the Cincinnati meeting of the 
society, and in the main the ground was 
taken that tests of pumping engines should 
be made more exact than heretofore. Gener- 
ally speaking, those who sent in discussions 
agreed fairly well with the committee, and in 
time the society will probably. put itself on 
record as recommending a plan to be pursued 
in tests of pumping machinery that shall 
separate the boiler performance from that of 
the engine. 

During the sessions of the society, con- 
tinuing from Tuesday to Friday, several im- 
portant papers were presented and discussed, 
to some of which we shall make future 
reference. The excursions were enjoyable 
in every respect, and many engineers went 
away from Richmond well impressed with 





$500,000. The Griffin Car Wheel Works, of Buffalo, 
N, Y., are said to contemplate erecting car wheel 


the city and their reception by the citizens. 
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The “ American” System of Manufacture. 


By B. F. SpPaLpIna. 





DEFINITIONS—CLAIM OF 
NER’S IDEA—MILLING BAYONETS—BUCK- 
LAND’S INVENTIONS—WHEELER & 
—ELIAS HOWE — ** ORIGINAL 
GROVER & BAKER—-SINGER—DIVISION OF 
LABOR—WATCHES-—-E. HOWARD—WARREN 
MFG. CO.—BOSTON WATCH CO.—APPLETON, 
TRACY & CO.—FINE 
FOR SKILL. 


CONTINUITY—WAR- 


WILSON 
HOWE "— 


MACHINERY-—DEMAND 


One has to keep a tight grip ona roving 
hand when writing about the American sys- 
tem, or his pen will run away with the names 
of those who have done so much to foster it, 
as Pratt & Whitney, Brown & Sharpe, Sellers, 


Lord, Root, Fairfield, Billings, Lawrence, 
Fred Howe, Albert Eames, Webster, and 


many others; but the space admits mention 
of but a few of the pioneers. 

The feature of interchangeability is not all 
there is to the American system; this alone 
falls far short of it. be 
considered, The accuracy this 
feature is secured must, for instance, be ob- 


Incidentals must 


by which 


tained with perfect facility by mechanical 
Moreover, 
the operators must have their attention con 
centrated 


means, and not by manual labor. 


upon certain distinct operations, 
that they may lose no time acquiring skill 
which is not used. 

The American system is based upon the 
perfection of the units that are combined in 
the total which the complete machine repre- 
sents. It considers the whole as a combina- 
tion of integers, rather than as the sum of 
added fractions. It individualizes each piece, 
and gives it importance, with especial atten- 
tion to its peculiarities. 
the work of a specialist. The excellence of 
the whole is assured by the attention which 
The ob- 


ject of these papers is only to present the 


Each operation is 


this system secures to every part. 


general statement that it was in this country 
that the first 
demonstrated to be so practicable and valua- 


interchangeable system was 
ble that its application to manufacturing was 
worthy of being continued, and that from 
this beginning it has continued, without any 
interruption or cessation, to the present day; 
and, furthermore, that from this a stem 
“like a fruitful bough by a well, whose 
over the 


as 


branches run wall,” its branches 
have extended here and abroad. 

It became evident that to make the experi- 
ment a success certain machines were neces- 
sary to produce the needed accuracy without 
unwarrantable an effort 


been made to show that, by a happy coinci- 


expense, and has 
dence, such machines for making the parts 
of the muskets were made in the vicivity of 
the Springfield armory, and that the posses- 
sion of these adequate means made, for the 
first time, the persistent production of dupli- 
cate parts a possibility. 

The idea of interchangeability had, how- 
ever, in 1839 been ‘‘ lost to sight,” and was 
not particularly dear to anybody’s memory. 
It cannot be shown that it was then anywhere 
It had 
sunk out of sight, as astone goes down in 
the water. 


in vogue, in practice, or on trial. 


It had been tried under impossi- 


ble conditions, had failed, and been aban- 


doned., alleged to have been made in 
it, 
roughly that the principle, if they had it, 
was so frightfully distorted as to be unrecog 
nizable, 


Guns, 


conformity with were constructed so 


Enthusiasm was lost in apathy, and 
it was settled that the scheme was impracti- 
cable. In the ten or twelve years since it was 
abandoned, the public and private armories 
had allowed the 
forgotten, 


idea to die out, and it was 


It has already been stated that Thomas 
Warner inaugurated a successful movement 
He had 
been connected with the armory all his work- 
ing life; went in there as a boy, when he had 
to stand up on a footstool to reach his vise. 


in 1889 for putting it in operation. 


Ile had keen perceptions, and had kept pace 
With all the improvements in manufacture. 
In 1837, when he was 42 years old, he was 


made master armorer, He had never heard 


lof the interchangeable system, and when it 


To him it was not a re- 
an invention. He it in 
time, but when a new model 
came, in 1838, he thought the time had come, 
and he knew the was there. 
changes, however, were to be made in the 
model which brought the time to 1889, when 
he broached the subject to the competent 
authority to making the 


an original idea. 
vival, but 
for 


nursed 
secret a 


man 


decide upon 
attempt. 

The Springfield Union saidin 1873: ‘* Mr. 
Warner the matter to Mr. Robb, 
the superintendent of the works, who paid 
little if any attention to it. Subsequently he 
met Colonel Talcott, then Chief of Ordnance, 
at the old Hampden House, opposite Court 
square, and there urged upon his notice the 
brilliant idea which filled his own mind and 
thoughts, 


broached 


Colonel Talcott was a man of ex 
traordinary common sense, and was thor 
oughly posted in mechanical work as applied 
Interested in 
he heard him 
The whole of the 
night, up to 12 o’clock, was spent in discuss- 
It was fully ex- 
plained, step by step, and at the close Colonel 


to the manufacture of arms. 
Mr. Warner’s 


patiently to the close. 


proposition, 


ing the proposed measure, 


falcott was so convinced of Warner's in- 
tegrity and judgment that he said: ‘* Mr. 


Warner, it is a very doubtful undertaking, 
and I do not believe it can be done; but if 
you think it can be carried out you shall 
have my support.” Mr. Warner replied that 
he as fully believed he could do it as that he 
should reach home that night. 

Hon. C. C. Chaffee, Chairman of the Com- 
mittee of Patents in the U.S. House of Rep- 
resentatives, wrote in 18738: ‘* Mr. 
Warncr was master armorer at 


Thomas 
the time the 
musket in all its parts was made interchange- 
able. Heis credited by his associates with 
Out 
of it has grown all the enormous industry of 


the suggestions which led to this result, 


the interchange of parts of sewing machines, 
watches, and, indeed, of all machinery com- 
posed of a large number of picces ” 

Noting the in manufactures, 
Samuel Bowles, in the Springfield Republican, 
August 27, 1872, said: ‘It would be diffi- 
cult to name any three men who have done 
more in the way of simplifying and improv- 
ing the manufacture of intricate machinery 
than Thomas Blanchard, Thomas Warner, 
and Cyrus Buckland.” 
largely ‘‘ the growth of gun making from its 
original crudeness simplicity 
present perfection, while their inventions and 
the manufacture of arms 
have been transferred and adapted to the 


advance 


He ascribes to them 


and to its 


improvements in 


more valuable and permanent instrumentali- 
ties of peace, and so have added a hundred 
fold to their public benefits.” 

Mr. Warner 
which are encountered by those who intro- 
duce new 


met with the usual obstacles 


methods. The workmen rightly 
conjectured that the work would be more 
rigidly but 
soon removed, for they 


inspected; this objection was 
learned the funda 
mental principle that ‘‘ with proper facilities 


AS 


the scheme was being developed discoveries 


it is as easy to do work right as wrong.” 


were made that other special machines would 
facilitate the work, here and there, and such 
was the supply of inventive genius that the 
want wasonly to be made known in order to 
have it supplied. In 1889 and ’40, Mr. Buck 
land added four new machines to the ‘* Stock 
ing” series, and reconstructed many of the 
others. When Colonel James Ripley—who 
was Chief of Ordnance during the civil war 

became Commandant of the Armory, he 
assisted the movement with all his authority. 

So well was Colonel Talcott pleased with 
some of the other new machines, that in a 
report which he made at the time, that may 
be found in U.S. Ordnance Reports, Vol. I., 
Ed. 1878, p. 376, he said: 


tion of an entire new set of machinery for 


“The construc- 


finishing the bayonet in all its parts, and 
thereby dispensing with the process of grind- 
ing, so ruinousto the health of man, deserves 
an award of a medal of gold from the friends 
of humanity. Thomas Warner, the present 
master armorer, is entitled to all the credit of 
these invaluable improvements.” 





In 1840, the gun was made thoroughly and 


obtruded itself into his mind he grasped it as 


Some 


practically interchangeable in all its parts 
with every other gun of the same model. To 
make this statement correct, the completed 


gun barrel —with the breech screwed to 
place — must be taken as one piece. The 


breech pins did not interchange in the barrels 
until 1855-6, when Mr. Cyrus Buckland in- 
vented and sold to the government the ma 
chinery for threading them always alike. 
Meanwhile, intelligence of what was trans 
piring at the Armory was widely diffused. 
The workingmen were brought to be per- 
sonally interested, and letters from those em 
ployed in the Armory conveyed the tidings 
to friends in other shops. These stimulated 
curiosity and inquiry, not in gun 
alone, but wherever machinists were em 
ployed. The news reached and enchanted 
the sewing machine men, and suggested im 


shops 


mense possibilities to the makers of time- 
keepers. When we look back, it appears as 
though they all fell into the plan tumultu- 
ously ; but this was not so. It was adopted 
in a gradual manner. Some did not fully 
comprehend that the full benefit of the sys- 
tem could not be got unless every piece was 
made by it. They would leave a piece, here 
and there, to be finished according to the 
idiosyncrasies of the workmen, and_ these 
pieces made confusion until the full system 
was carried out. 

Wheeler & Wilson commenced the manu- 
facture of sewing machines in 1851, and be- 
fore the end of the first year were able to 


make 10 in a week by the old methods. In 
1852 they aggregated 500 for the year. The 


third year they formed a joint stock com- 
pany, and in 1856 they were ready to take 
of then new factory in 
Bridgeport, Ct., and by the use of special 
machinery produce work to conform accu- 


possession their 


rately to gauge, and secure interchangeability 
of components, 

The Elias Howe Sewing Machine Co., un 
der the superintendence of the celebrated 
lock expert, A. C. Hobbs, adopted the sys- 
tem in its entirety in 1863, when they com- 
menced operations in their new buildings in 
Bridgeport. 

The Grover & Baker Co. were early put 
upon the right track by the enterprising pro 
prietors, who employed a thoroughly posted 
tool maker to devise the tools and establish 
the processes, but, owing to a miscomprehen 
sion of their wility by some of those in.au- 
thority—whose experience had been in the 
manufacture of textile machinery—the plans 
for securing interchangeability were not so 
thoroughly carried out at all times as to se 
cure the full advantage of the system. This 
The con- 
cern which for some years made what they 
called the ‘‘ Original Howe Sewing Machine” 
seem to have never been able to produce all 


has been the case in many places. 


the parts with such accuracy as to avoid con- 
siderable filing and fitting when they were 
brought together in the assembling room, 
The adoption of the system in making a 
great many pieces of a kind, even if it does 
not extend to each and every part, is bene- 
to the extent to 
This was exemplified by 
the Singer establishment, prior to the re 
moval of the works to Elizabethport. While 
they were on Mott, and at the foot of Delan 
cey streets, they still compromised with the 


ficial in some proportion 
which it is carried. 


European method by employing many cheap 
workmen in finishing pieces by dubious hand 
work which could have been more economi 
cally made by the absolutely certain pro- 
cesses Of machinery. The unparalleled de- 
mand for their sewing machines had drawn 
them into this way, leaving no spare time for 
making tools, Under such circumstances the 
methods by which economical results were 
secured by the European and American sys 
tems respectively brought into 
trast. In the one, the work is produced 
cheaply by the employment of men, accus- 
tomed to deprivation, who will do much 
work for a small day’s wages; in the other, 
the work is cheaply produced by the aid of 
machinery, which so much increases the ca- 
pacity of each man, in his output, that he 
may be accorded larger wages per day, and 


were con- 


still leave the cost of the work less than when 
it is done by hand. 











The classification of operations by their, the topic, 


each la 
borer to specific details, which Sir Samuel 
Bentham made of prominent notice, belongs 
exclusively to neither of the systems. 


nature, or the special devotion of 


It was 
a common expedient in that old country, 
China, while Germany’s habitants were cave 
dwellers, before England rose from the sea 
In the Chinese system of division of labor 
unchanged in 3,000 years—it is said that some 
seventy persons have a hand in the making 
of a teacup. 

In the watch business, Howard and Davis, 
with their thoroughly practical experience in 
manufacturing such work as fire engines, 
sewing machines, ete., had acquired an ex- 
tensive knowledge of the use of machinery 
to add 
which 


to the horological science and. art, 
Howard had the Wil- 


lards, whose celebrated timepieces had been 


learned) from 
patented in 1802, and when, with Dennison 
and Curtis, they formed the Warren Manu- 
facturing Company, and fitted up the fac- 
tory in Roxbury, to make watches by ma- 
chinery, they entered upon the undertaking 
with a definite object in view. They had an 
appreciative understanding of the 
be machines and 
gauges of preeésion, and of the value of that 


advan 
tages to derived = from 
subdivision of labor which secures the high- 
est skill in each minute operation, without 
necessitating payment for skill which is not 
in use. They therefore engrafted the system 
of multiplication of uniform parts upon the 
enterprise in its infancy ; it with them 
when, as the Boston Watch Co., they went 
to Waltham ; fastened and fixed it upon the 
establishment they left: there with Appleton, 
Tracy & Co., and held to and continued it 
when they returned to the original locality. 
From this spot it has gone forth with that 
wonderful industry knit into the very fiber 
of its being, while of this 
union there have been produced special du 


took 


in consequence 
plicating machines, strong in substance yet 
delicate in action, the finest, and most accu- 
The 
manufacture of these has required fineness 


rate, that were ever exposed for sale. 


of workmanship in an extraordinary degree, 
of measurement fitting 
which even skilled tool maker was, at 
first, a novelty, but a class of workmen has 


closeness and nice 


toa 
now grown up in this particular business, 
especially trained to it, which different 
from any that previously existed in any part 
of the world. 


IS 


This presents the anomaly of the inter- 
changeable system, as whereas by its opera 
tion watches are produced by unskilled labor, 
yet their production requires the finest skill, 
The explanation is that there is, 
unskilled labor used. 


really, no 
Of all the intelligence 
and skill required to make a watch, some is 
crystallized and built into the tools, and the 
remainder is diffused. It divided into 
portions, and each intelligent labor unit, man 


IS 


or woman, concentrates its capacity on a 
part. Each part is the product of special 
skill with a special machine. Allowing that 
the machine can make nothing but perfect 
work, it still requires skill to develop its pro 
ductive capacity, and E, Howard, himself, 
could not make those microscopic screws, of 
which it requires 300,000 to weigh a pound, 
with any admirable proportion of the skill 
which is acquired by the person who con- 
stantly contines his attention to the machine 
by which they are produced, Thus the most 
feature—the division of 
is united to the most modern—dupli 


ancient economic 
labor 
cate parts—and all are combined in the Inter- 
changeable of 
facture. 


or American system manu 


———_e ge —_—_ 


We are informed by Mr. Allen R. Foote, 
secretary the National Electric Light 
Association, that the thirteenth convention 
of the association will be held at Providence, 
Feb. 17, 18 and 19, 1891. At a recent 
meeting of the Executive Committee in New 
York City, the chairmen of the various 
necessary special committees were appointed 


of 


and given power to appoint the other com- 
mitteemen, The Committee on Papers re- 
ported having secured several papers to be 
read at the meeting, and in cach case named 
the man who is to open the discussion, with 
the object of bringing out the best points of 
Among the papers to be read we 
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12 
notice ‘‘ Distribution of Steam from a Cen- expected; but, being new to the edliead: 1 | 
tral Station,” by F. H. Prentiss, discussion asked of the conductor: 
opened by Geo. H. Babcock; “Distribution ‘Is this a break?” 
and Care of Alternating Currents,” by T. ‘* Certainly.” 
Carpenter Smith, discussion opened by G. ‘And the car stops here for—for how 
H. Blaxter ; ‘‘ Municipal Control of Electric long?” 
Railways,” by M. W. Mead, discussion by ‘Can’t tell, sir.” 
M. J. Francisco. 3ut I want to go on.” 
<=> ** Nobody’s interfering.” 


‘But I want my nickel back.” 


Rule of Thumb. ‘Now hear him!” exclaimed the conductor 


ae to the three or four people who lingered 
In China, a traveler wishing for a passport) spout 
is compelled to have the palm of his hand But I paid to go to the foot of Market 
brushed over with fine oil paint; he then ctreet.” 
presses his hand on thin, damp paper, which ‘So you did, but subject to dispensation 
retains an impression of the lines. This is of Providence.” 


used to prevent transference of the passport, 
as the lines of no two hands are alike. The 
cunning Chinese have also discovered that 
the impressions of no two persons’ thumbs 


‘And you call this one ?” 
‘ Of course.” 

‘They’re always on the side of the 
pany, aren’t they?” 


‘ By 


com- 


and also that the impressions of no 
one alike. The 
European police keep books of photographs 
to the police 


are alike, no means, Why, only yesterday I 
in my car before I got his 
were out that much, and do 


I raised a kick it and 


two thumbs are had a man die 


fare, and we 


person’s 


identify criminals; Chinese you suppose about 


keep merely impressions of each criminal’s, gaye myself away as no gentleman? ”"— Free 
two thumbs, carefully labeled and num-  Ppesg, 

bered. He may shave, he may appear p -—-- 

young and lithe, or old and crippled, but he) 4 qocision of interest to factory owners 


cannot alter the impressions of his thumbs, 


was given inthe Montreal courts the other 
traced paper, 


day. A girl named Albina Sigouin sued the 
Montreal Woolen mills for the 
recovery of a week’s salary, the com- 


which can at any time be on 
and compared with the 
kept in safe custody by the celestial detective 


force.— London Globe. 


impressions always 


Company 
which 





| 644c.; 


pany had retained owing to her having 

Sachs ubsented herself from her employment with- 

I had ridden 200 feet ona Market street out leave, During her absence the company 
crip car in Philadelphia, and the conductor decided to dismiss her, and instructed the | 
had just taken my fare, when the cable cashier to retain her wages in lieu of a week’s | 
broke and the car came to a standstill, notice. The company is in the habit of re- 
Everybody got up and went out without a) taining the first week’s wages of their em- 
word, acting as if the occurrence had been | ployes as a guarantee, and when they desire 


| 
| to leave they are ciate to give eight days’ | 


| notice, at the expiration of which they re-| 
i ; ie Saal q " ** Situation and Help”’ Advertisements only inserted 
Ee > 2 a € n | y “ 
ceive the whole of the wages due them. In|, una head, Wau abcots & fe fe ak tao 
| this case the company pleaded that they had | cen. About seven words make a line. Copy should 
‘ be sent to reach us not later than Saturday morning for 
a notice in a prominent place that wages | the ensuing week's issue 
would be confiscated if the required notice | 
were not given. The plaintiff declared that | 
she had no personal knowledge of such a/| 


notice, and the court decided in her favor on 


+ WANTED* 





Wanted—First-class machinist to work on fine 
| tools. Chester Twist Drill and Tool Co., Chester, Pa. 


A machinery salesman wants position; practical 
| machinist and engineer. Machinery, Am. Macu. 


this account.—Zlectrical, Mechanical and| Wanted—Pattern makers,machinists and molders. 

; Inquire, Dustin-Hubbard Mfg. Co., Fort Payne, Ala. 
Milling News. 

: | Wanted—Situation as foreman boiler maker; 25 

——— | years’ experience; strictly temperate; good refer- 

ences. Address B. M., 749 Porter st., Detroit, Mich. 


Cincinnati is a wire center, and claims to, 
make, among other things, 20,000 bird cages, | Pri eda 2 oo a pod pe sere nding 
25,000 rat traps, 120,000 fly traps and 360,000 | | AMERICAN MACHINIST 
sieves annually. It isa big industry. | Wanted—Five 


| ¢ erecters, at once. 
| ison, Wis. 


shop, to handle 
Address B 2, 


or six first-class vise hands and 
Gisholt Machine Company, Mad- 








Machinists’ Supplies and Iron. Position as draftsman and designer wanted by a 





Swedish graduate, with six years’ experience, and 
best of references. ‘* Mechanical 25,°° Am. MAcuH. 
New York, Nov. 15, 1890. 
Mechanical draftsman wanted on small tools. 


Iron—American Pig—The general condition of | 
the market continues quiet and steady, the pro- 
duction of all the well-known brands being steadily | 
absorbed, and there is apparently very little press- 
ure to sell, notwithstanding the large production. 

We quote No. 1 Foundry, standard Northern 
brands, $17 to $18; No. 2. $16 to $16.50; Gray Forge, 
$15 to $15.50; Southern brands, No. 1 Foundry, $16} Wanted — Some 
to $17; No. 2, $15.75 to $16. | wages, steady job. 

Scotch Pig—Small sales only are reported; the | Mfg. Co., Weeping Water, 


3 lea “ ra A 
” ge . step ed = jon pial 2 >t | Machinists Wanted—First-class floor hands and 
We quote Coltness, $24.5 0 almellington, $22 to | fitters of large experience and of good habits can 


Apply to or address The Yale and Towne Mfg. Co., 


| Stamford, Conn. 


Situation wanted by draftsman of fifteen years 
experience in best eastern shops. Highest refer- 
ences. Box 5, AMERICAN MACHINIST. 





Good 
and 


makers. 
Machine 


first-class tool 
Noble Sewing 
Nebraska. 


$22.50, and Eglinton, $20.5 ; find steady employment and liberal wages. Ad- 
Lead—The market has sii quiet and steady, dress Morgan Engineering Company, Alliance, O. 


with prices for near and immediate delivery at 
about 5c. to 5.05c. 

Spelter —The market has continued to rule quiet. 

We quote ordinary brands of Western at 6c. to 
choice, 6c to 644c; refined, 734c. to 8c. 
Silesian, 73¢c. to Tac 

Tin—The market has ruled quiet and steady, 
prices in jobbing transactions bemg 21%c. to 21'4e. 

Antimony—The demand for Regulus has been 
moderate and no changes of importance have taken 

lace 
? We ‘quote Hallett’s, 1734¢.; Cookson’s, 19%c. 

Copper—The market has ruled quiet and very lit- 
tle fresh business has been transacted. The Lake 
companies’ prices are 17c., though Lake is obtain- 
able from outside parties at 1634c. Casting brands 
are quoted at 144c. to 154c. 

Lard Oil—The demand is moderate and prices are 

maintained at 50%e to 5le. 


Wanted—Lathe hands and _ first-class pattern 
makers; only first-class men need apply: W.N. Y. 
& P. R. R. trains stop at the works mornings and 
evenings. Snow Steam Pump Works, Buffalo, N. Y. 


Wanted—One draftsman and three men for read 
ing drawings and transferring dimensions to cast 
ings. Must have had experience or have graduated 
from technological instititute. The Deane Steam 
Pump Co., Holyoke, Mass. 


Wanted—Foreman, thoroughly capable of ob- 
taining first-class work from men and tools in 
shortest time possible, in fine brass work, with 
presses, monitor lathes. screw machines, ete.; 
must also be competent to design, and oversee 
making of tools for said machines. G. E., AMERI- 
CAN MACHINIST. 





H ANIMERS 


BRADLEY ‘Forces 


BEST HAMMERS IN THE WORLD RUN BY BELT 
OV Et Three Styles, 15 Ib. to 500 Ib. Heads. 
i 5 O oO feel FORCES heat irons fast enough to keep Hammers 
and Men fully employed. Send for Catalogue and Prices. 
BRADLEY & CO., SYRACUSE, N. Y. 
IN USE : . 
STATIONARY STEAM ENGINES, 


* 14 WARREN ST.NEW YORK. 96498 SUDBURY ST. BOSTON. 
SIMPLE AND COMPOUND, 


especially as adapted for 


ELECTRIC LIGHTING PURPOSES, 
RY 


PROF. ROBERT H. THURSTON. 
Fourth Edition, 1890 12mo, Cloth, 
JNO. WILEY & SONS, 
3 East 10TH STREET, NEW YORK. 




















$1.50. 





BEAMAN & SMITH, Providence. R.1. 
87 MAIDEN LANE, 
NEW YORK. 
CHICAGO, PHILADELPMIA, LOREGE. 





PATENTED. 
* aia 





== 
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ASBESTOS CEMENT FELTING, 


FOR LAGGING LOCOMOTIVE BOILERS. 
Samples and Descriptive Price List Free by Mail. 









We are prepared to take Contracts for applying 
Steam Pipe and Boiler Coverings in any part of the 
United States. 


HW, ORNS MANUFACTURING C0, 


87 Maiden Lane, NEW YORK. 
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VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 








CLUTCH PULLEYS AND 
CUT-OFF COUPLINCS 


PROVIDENCE, R. I. 
JAS. HUNTER & SON, 


FRICTION i: erer css 








THE DEANE 


OF HOLYOKE 


STEAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 


CRESCENT SELF-HARDENED STEEL 


Is warranted to do as much work as any foreign steel, and costs less. 


CRESCENT STEEL CoO., 


64 & 66 SO. CLINTON ST., 136 FIRST AVENUE, 480 PEARL STREET, 


Chicago, Ills. Pittsburgh, Pa. New York, N.Y. 
Improved Screw Cutting L ATH 
Foot and Power ES 


Drill Presses, Shapers, Band, Circular and Scroll 
Saws. Machinists’ Tools and Supplies. Lathes 
on trial. Catalogue mailed on application. * 


THE SEBASTIAN-MAY CO., 167 W. 2d St., 


CINCINNATI, O. 
MONTGOMERY & C0., 105 Fulton St., New York, Gen'l Agents, 


TOBIN 
BRONZE 


Send for Circular. 


j a! eels 
-O 3 











— 





Fensile Strength upwards of 79,000 dbs. per sq. in. 
Torsional Strength equal to the best Machinery Steel. 
Anti-Frictional and Non-Corrosive. 
CAN BE FORCED HOT. 


Rods for pames and bolts. Yacht shaftin Rolled sheets and plates 
for pump linings and condenser tube s eets, &ec. Spring wire. 


ANSONIA BRASS & COPPER CO., 


Sole Manufacturers, 
CHICAGO. NEW YORK. 


FRISBIE FRICTION 
PULLEYS = CLUTCHES. 


THE D. FRISBIE CO., 


114 LIBERTY STREET, NEW YORE 





THE ‘‘FOWLER’’ SPEED INDICATOR. 
Counts to 5000. Price, $2.00 


CHANDLER & FARQUHAR, 
177 Washington St., Boston. 
Send for Catalogue. 












GEO. F. BLAKE MANF’G CO. 


Bvitoers Every VARIETY 
OF OF 













95 & 97 LIBERTY § 111 —e “a ST., 


NEW YORK. 


wo NGINES A SPECIALTY 


J] ST., 









, 
WATER W ORKS PUMPING 


NO MACHINE SHOP CAN AFFORD TO BE WITHOUT 


NICHOLSON’S EXPANDING MANDRELS. 


Write for st Circular - H. NICHOLSON & CO., Wilkes-Barre, Pa, 


BETTS MACHINE 00. 


MAKERS OF 


HEAVY MACHINE TOOLS 


FROM 











New Designs and Patterns. | 
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A young man just out of his time as pattern | 
maker to advance himself. Also two tool makers 
on mills and fixtures, and four all-round machinists 
on light work. We would also be pleased to cor- 
respond with an engineer that could come well 
recommended. Blake & Johnson, Waterbury, Conn. 

An American of 46, with good business training, 
mechanical knowledge and the handling of men. is 
open to an engagement with responsible concern 
in legitimate business. Building or selling ma- 
chinery, steam engines or tools—or instruments of 
precision where mathematical calculations of the 
highest order are involved—practical—not a dude— 
will only consider an interest—no salary, and won't 
work over sixteen hours a day for anybody. Ad- 
dress Ebenezer Chips, AMERICAN MACHINIST. 

Wanted—A competent foreman for a machine 
shop employing about 50 men; the foreman to 
work under the instruction of a general superin- 
tendent. Salary moderate. Works located in a 
small and pleasant town near Cleveland, 0. Ap- 
plicant must come well recommended as to char- 
acter, exp. and ability. The works are engaged in 
mfg. heavy mach. A permanent and desirable 
opening fora good man. Address, stating age and 
giving references, Box 4, AM. MACHINIST. 


+ MISCELLANEOUS WANTS + | 


Advertisements will be inserted under this head at 
35 centa per line, each insertion. 





Cheap 2d-hd lathes & planers. S M York, Clev’d,O. 


aluminum-steel hack-saws, 
Crescent Mfg. Co., 


Just out; 
not brittle. 


hard but 
Cleveland, Ohio. 


_New catalogue of engineers’ 
Crescent Mfg. Co , Cleveland, Ohio. 


specialties free. 
Light and fine machinery to order; Foot Lathe. 
Catalogue for stamp. E. 0. Chase, Newark, N. J. 


_ Turned and Highly Polished Iron and Steel Shaft- 
ing aspecialty. Merwin McKaig, Cumberland, Md 


To invest $2,000-$3,000 and services of a practical 
mach. and electrician. Address, Will, Am. MAcn. 


Correspondence solicited with parties having light 
machinery to build. Address D. T. C., Am. MAcn. 


For Sale—Valuable 


patent tool for 
Address Box 6, 


AMERICAN MACHINIST. 


machinist 








Engineers w anted to send their addresses and re- 
ceive free a cent book, “Hints and Suggestions for 
Steam Users.”’ Lord & Co., P. O. Box 1262, Phila., Pa. 

Well located foundry and general repair shops 
for sale cheap, owing to death of proprietor. Ad- 
dress Helen Woodworth, Admin., Nunda, N. Y. 


Wanted—To buy second-hand lathes, planers and 
shapers of all sizes. Must be cheap and in good 
order. Fosdick & Plucker, 6th and Culvert Streets, 
Cincinnati, O. 

For Sale—Bound 
Gazette for years 
1888. Price, $4 per 
AMERICAN MACHINIST. 


Wanted—Engineers to write for Catalogue of all 
the latest and most valuable mechanical, scientific 
and electrical books which are given free with each 
barrel of the Pittsburgh Boiler Scale Resolvent. 
Pittsburgh Boiler Scale Resolvent Co., Pittsb’gh, Pa. 


The 


Office 
and 
eare of 


volumes of the Patent 
1883, 1884, 1885, 1886, 1887 
year. Address J. ¢ 


Brown & Sharpe Mfg. Co. Providence, R. I., 


have reduced the prices of the No. 2 Universal, No. 
2 plain, and No. 2 Universal, improved, grinding 
machines. The No. 2 I niversal, improved, weighs 


1.000 pounds, and receives 30” between centers 


Fine mandrel drawn tubes (of all metals) made 
to order for chemical and optical work Models, 
patterns, and experimental work of every descrip 
tion, promptly attended to. em a Slack, 153 
Manhattan avenue, Brooklyn, E. D., 


Machine shop in Brooklyn for sale ; now in opera- 
tion, with tools of best make in first-class order : 
established over 5 years; well located on Kent Av. 
Address A., 1368 P — street, Brooklyn, or H. 
Howson, 38 Park Row, ; 


For Sale- strictly first-class manufacturing 
plant, brick buildings, substantial, heated by 


steam, and very best every way; suitable for any 
manufacturing business; everything new 7 years 
ago, including engine, boiler and shafting; also ma- 
chine shop tools and foundry fixtures complete, 
which purchaser can take or not, as desired; excel 
lent shipp’g facilities by 5 RR’s or boat daily, railroad 
switch adjoining property: a bargain for immediate 
purchaser. Business thoroughly established, widest 
reputation, excellent investment; more capital 
needed. Would take a partner, either general or 
special. Could secure the latter. Owner, Fishkill 
on-Hudson, N.Y. 





NICHOLSON FILE COMPANY, 


PROVIDENCE, R. I. 








waM CHOLSON FILE CO. 





FILES AND RASPS|_ 


FOR EVERY VARIETY OF WORK. 





== BERLIN IRON BRIDGE CO, 


Office and Works: East Berlin, Conn. 





The above cut is taken direct from a photograph of an iron Bending Shed built by us for the Chesapeake 


Dry Dock and Construction Company, at Newport News, Va. 
during the progress of the work and before final completion. 


The photograph was taken 
Between the iron posts 


an 8 inch brick wall will be carried up to the eaves in order to protect the furnace 


from the weather. 


The building is entirely of iron, not a particle of wood 
work being found anywhere in its construction. 


The iron frame 


of the building shown on the other side is the Ship Shed 


which we are now building for the same Company. 


SEND FOR OUR ILLUSTRATED CATALOGUE. 





SEND SAMPLE. 


We make a specialty of all kinds of screw machine 
work and do it cheaper than you can. 


WRITE FOR PRICES. 


BLAUVELT, JOY & BLAUVELT, 


Factory, Pearl & FrontSts., Brooklyn. Office, No. 258 Broadway, N. Y. 





THE FOX PATENT UNIVERSAL TRIMMER. 


3K 400 IN USE. 

ORIGINAL oe IMPROVED 
Saves Time, Saves Money. 
Three Sizes, From New 


Patterns. 





Four Styles. 
No Pattern Room Complete without Them. Send for Cire™'!ar. 
Beware of Imitations, we will prosecute all Infringements, 


THE FOX MACHINE 00., 325 North Front St., Grand Rapids, Mich, 


Amateur’s Size, 


Taking anything from 
& to 1 inch inclusive. 
Pee 60 corks ac eee 





IF YOU WILL TRY THIS TOOL YOU 





LECOUNT’S NEW EXPANDING MANDREL. 


Machinist’s Size, 


No. PRICE. 
ee erie i tol in. $10 
- eee Fae sched Goa *. ee . 36 
S.. +e st Mee | 
4 (with screw ws) 2 3 ae 
5 td i 3 a) 4 “ 44 


WILL NOT REGRET THE EXPENSE. 


Cc. W. LECOUNT, SOUTH NORWALK, CONN. 
SPECIAL MANDRELS FOR SPECIAL JOBS MADE TO ORDER. 





Manufacturers of 


Office and Works, 

13 to 21 Main 
BITCH BURG, 
Send for Catalogue (E.) 


Stre 


MASS. 


METAL-WORKING MACHINES. 


FITCHBURG MACHINE WORKS. 


et. 








Eos0PS STEE 


MANUFACTORY, 


WILLIAM JESSOP & SONS, L’D.|°™ 





Tor T00L8, DRILLS, 
DIES, of, 


All Kinds in Stock. 
Gold Modal, Paris, 1889, 


Chief American Office, 


JOHN ST.,NEW YORK 


EFFIELD, 


ENCLAND. | 91 





FO 


A. 





184 Washington St., 
SEND FOR CIRCULAR. 


SMALL POWER OR HAND PLANER. 


R ANY SMALL WORK. 


Weight of Platen 1oo Ibs. 


J. WILKINSON & CO., 


BOSTON, MASS. 





DRAW STROKE 
For Pattern Makers 
and Wood 
workers, 





it Manufactured by 


GRAND RAPIDS MACHINERY CO., 
100-140 No. Front St., Grand Rapids, Mich. 


ANYTHING 


in the line of Brass Goods to order or by contract 


BRASS 


and Composition Castings of any weight or mixture 
desired. 
WILLIAMSON, 





w. Ss. 





36 TO 40 PENN ST., BROOKLYN, N. ¥Y. 





LSID 


UFFALO. FORGES. 





EKKO Lecter cK SEALE: 


== 
> 


ESS 


CREF SIONS FEO 


Soy J 


ag fats — IS 


a 


3S sea i as 


‘a 

2. 
aN 
LA 
=, 


BUFFALO FORGE CoO., BUFFALO, N. Y. 





IF YOU WANT A STRONG, ECONOMICAL 


BNGIN E 


EITHER HORIZONTAL OR VERTICAL, 


For STEADY EVERY DAY AND ALL-NIGHT SERVICE AND AT A 
LOW PRICE, WRITE TO 


COOKE & CO., 22 Cortlandt St., New York. 


Twelve Hundred Engines in use. 
Please mention this paper. 




































Avowavva, 52 po Pou, 


THE PITTSBURGH REDUCTION COMPANY, 


95 Fifth Avenue, Pittsburgh, Pa., U.S. A., 
offer commercially pure aluminum at the 
following rates at Pittsburgh, Pa.: 









Lots of 1,000 lbs. and over $2.00 @ Th 


Lots of 500 lbs, and over....... 2.25 th 
Lots of 100lbs. and over. . 2.50 P th 


Metal guaranteed to be equal in quality 
to the best metal manufactured by any other 
process. 

Prices on sheets, wire, 
given upon application. 





tubes or castings, 














Crescent Lathe Planer Tools 






: a $ 
. = i | — 
™. aa ey 
S i> OD 
cS = 2 
=) 
= m 
= 2 
It will pay you many times over, to use 

these Tools and throw away your old forged 


ones. Send for Circular and Prices, 


HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
810 Walnut St., Philadelphia. 


ter Our New and Revised Catalogue of Practical and Scien 
title Books, 80 pages, 8vo., and our other Catalogues and Cir 
culars, the whole covering every branch of Science appre 





to the Arts, sent free and free of postage to any one in any 
part of the world who will furnish his address, 
“Star” a Screw Cut~ 
Foot Lathe ting Auto~ 
Swings matic Cross 
9x25 in. Feed, etc. 















Scroll Saws, ui Catalogue 
Circular ‘ree 
Saws, Lathe of all our 
Mortisers. & Machinery. 


Seneca Falls Mfg. Co. 687 Water St., Seneca Falls, N.Y. 





THE BRITISH & EUROPEAN PATENT AGENCY, 
F, W. Barker, Manager, (Registered English 
Patent Agent, According to Act of 
Parliament,) 
2 Broadway, New York. 
Monument Chambers, King William St., London, F. ¢., England. 


American and European Patents obtained at equitable 
rates Special Facilities for Sale of Foreign Patents 
through our London Howse 1 good invention is worth 
as much in Great Britain as in the U. 8. Competent 
draftsmen employed on premises. We refer to well-known 
men in the machine trades for whom we have done busi 
ness. Send for Circular 


WORTHINGTON 
STEAM PUMPS 


SEND FOR NEW EDITION OF 
GENERAL CATALOGUE 


252 








Henry R WoRTHINGTON 





92 Park Row, New York, 





FRASSE & wade 


88 LIBERTY STREET 
NEW YoRK 
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Corner Lake & Kirtland Sts., Clevelanc, 0. 
101 Chambers Street, New York. 
85 Quecn Victoria St., London, Eng. 


Established in 1874. 


CLEVELAND TWIST DRILL CO. 


7 & FORTAPS, DIES, PUNCHES, CHISELS, 
W Pan > DRILLS, LATHE TOOLS, &c. 


ESTABLISHED 1859. 
HOWE, B 


BROWN & C0., L'T’D., PITTSBURGH, PA. 
93 JOHN ST., NEW YORK. 


127 OLIVER 8T., BOSTON. 228 LAKE ST., CHICACO, 








Automatic Boll- Threading G NutTapping Machine, 
Made in all Sizes to Cut from 1-4” to 6 
The simplest and most durable machine in itil 
ence. The threading head is made entirely of steel. 
No links, levers, springs, caps, cases, blocks or die 
rings in or about the head. Separate Heads and Dies 
z — Write for descriptive circular and price 


Capitol Mfg. Co., 125 to 137 Rees St., Chicago, Ill. U. S.A. 


TRAVELING FOUNDRY HOIST, 















Power is transmitted 
by a hardened Steel 
Worm engaging in a 
bronze wheel. Adjust- 
able table for taper 
work. Feed adiemabis 
while running. Illus- 
gy trated in AMERICAN 
MAcHINIST, May 22d, 
1890. Send for Circular. 


| AD. Wright & So 


Mfrs., 
392 SMITH STREET, BROOKLYN, WN. Y. 


Can be seen at American 
institute Exhibition. 


Circular 
to 
T. SHRIVER & CO., 





= DUPLEX STEAM PUMPS. 


Send for Fr 1890 Catalogue. 


HALL STEAM PUMP C0., 


Works: PITTSBURCH. 
CHICAGO. ST. LOUIS. 


AUTOMATIC FEED PUMPS AND RECEIVERS 


For returning hot condensed water to boiler. 
STEAM PUMPS FO.« ALL DUTIES. 


THE BUFFALO STEAM PUMP CO., 


BUFFALO, N. Y.- 


SNOW STEAM PUMP WORKS, 
BUFFALO, N. Y. 


ARTHUR R. KING, _ svoracrunc 


STEEL SCREW PUNCHES, PACKER RATCHET. 


Tube Expanders, Packer Ratchet Drill, Tube Cutters, 
Tube Brushes, Ete. 


WRITE FOR PRICE LIST. 








Boiler and 
Pump Combined. 



























SPRING EXPANDER. 


ERIE, 1ith & 





838 E. 56th Street, NEW YORK CITY. 
BA TEAM ED 





THE CURTIS 







i PARK Riccio ent 
‘g Curtis ei Or 
PARK MFG. CO., COMPANY. 


Beverly St., Boston, Mass’ 
Has balanced Valve’ 





S 
2 
8 therefore ks 
- prtan — w ell” ‘under 
Fe HiGH or LOW press 
° 


> treet, 
Boston, 
Mass. 


ure; discharyes full 
area of pipe ; has hard 
composition float, 
vented to the atmos- 
) phere, and is warrant 
ed not to collapse or 
fill. 
General Agencies: 





WATER 


THE most reliable under varying steam pressure of an 
injector known. Will work from’ 15 pounds to 180 vende New York, 109 Liberty St; Philadelphia, 20% North jth ry ee 
without any adjustment. Theonly Automatic Injector Minneapolis, 210 South Third St.; Chicago, 218 Lake St ; Den- 


that will thoroughly drain iteolf when shut off, thus pre- | Y¢t: Arapahoe Building 


venting freezing. lachine Guaranteed. 


INJECTORS AND JET APPARATUS. 


Sag SAW TABLES 
readily accessible. Pumping Plants for Con- 


FOR 
tractors, Irrigation, Water Works, Rail- 


» PATTERN 
4 roads, Mining and General Hydraulic Pur- 
MAKERS. —, Send for Circulars. ToHN Mastin & & 


. on, Sole Mfrs., 165-167 1st St, Jersey City, N.J, Se, 
ss ROYLE MACHINE 
WORKS, 


PATERSON, N. J. 


J-A.FAY&C 


BUILDERS OF IMPROVED 


WOOD-WORKING MACHINERY 


Embraces nearly 400 Machines for 


PLANING & MATCHING 


Surfacing, Moulding. Tenoning, Mor- 
tising, Boring, and Shaping, etc, 


Variety and Universal 


WOOD WORKERS. 


Band, Scroll and Circular Saws, Re- 
sawing Machines, Spoke and Wheel 
Machinery, Shafting, Pulleys, etc. 
All of the highest standard of excel 


lence 
W. H. “DOANE, Pres. D, L. LYON, See’ v, 





“i : 
daslin's Patent Steam Pump. 
Sheapest and Best Automatic Steam Vac- 
uum Pump. Handles DIRTY and GRI1- 

TY LIQUIDS without Oil orCare. Sim- 

plest, and most durable Pump made, as par- 

tial removal of two bolts makesevery valve 













- hs 


\ 10 SIZES FROMS7 19 $75 | 


ly alluzcnalet "WATER SUPPLY TANKS. | 


ka Wee PUMPS 4 ere, 
-OoLe MAKERS + 





WRITE FOR 


ier 


iNCIINNATI, OQ.” 


CINCINNATI, 
e O10, U.S.A. 





Belt Power Air Pump and 
Condenser. 


CONOVER & CO.,, 


CONSULTING anv 
MECHANICAL ENGINEERS 
95 LIBERTY ST., 
NEW YORK. 
NoAirLocks. 15to50percent. 
fuel saved or equal amount of 
power gained. tuns with same 

economy as engine 
Adapted to all kinds of En 
gines. Send for Circular. 











BW. BUSS COMPANY, L'' 


BROOKLYN, N. Y. 


Manufacturers of 






Punches and Shears, Sheet Metal Tools of every kind. 


Our Horizontal Boring 
Mill is a specially valuable 
tool for Heavy Work, while 
also convenient for general 
shop use. Holes may be 
bored parallel to each other 
without resetting. All move- 
ments of Platen, and Head 
and Tail Blocks, are by 
power. Boring Bar has 
automatic variable feed, 








Horizontal Boring Mill. 


No. 76.—Punching Press 





HORIZONTAL BORING MILLS, 


ee Vertical and Two-Spindle Milling Machines, Boiler Makers’ 





12th STREETS, - JERSEY CITY, N. J. 
CYLINDER SICHT 


PATENT OILERS, °‘reeo curs. 


Government Regulation 
POP SAFETY VALVES, 


For Stationary, Marine and Locomotive Boilers. 


J. E. LONERGAN b C0., BRASS FOUNDERS AND @ 


FINISHERS, 
211 Race Street, Philadelphia, Pa. 
1888 CATALOCUE FREE ON APPLICATION. 












RIDER’S 


“Victor” Lathe 
and Planer Tool, 


Machinists’ Fine Tools =f 
STANDARD TOOL CO., ATHOL. MASS. if 


SEND FOR |\| W cATALoGUE 








Cutters made direct from bar of Squa 
Round Steel. No fitting required. Send for oie. 


FRANK L. B. RIDER, South Newmarket, N, H. 





FOR SALE —American and 
s British Patents 
of Key Centering Tool for settin 
the Woodruff Key Cutter. The too 
can also be used on_all cutters — 
ing flat sides. The Woodruff Key is 
) being used hy leading machine tool 
builders in this country, and it is es- 
timated that twenty million Ke ‘ys 
per year will be re¢ quired to supply 
the U.S. Address 


FREDeERiIC A. SEAVER, 
44 Grand St., Hartford, Conn, 


emery 





SEND FOR CATALOGUE, 


STER MACHINE SCREW CO. 















Manufacturers of Set, Cap & 
Machine Screws, Studs, etc. 


THE MOORE 
& WHITE CO., 


N. E. Cor. 15th St. 
ald Lehigh Ave. 
Philadelphia, Pa. 


Friction 
Clutch 
Pulleys, 

Cut-off 

Couplings, 


&ec. 





and Cen- 
ie Machine. 


ot Sizes 3’, 3’’, 4’’, 6’, 6’. 
: MADE BY 


= Hurlbut & Rogers, 


South Sudbury, Mass, 





— Send for 
* Circular. 








S—,; 


PEEU ; | ROOTS’ NEW ACME HAND BLOWER. 


For Blacksmiths, ete. Slow Speed, Positive Blast. Is Durable, 
Compact and Che ap ; also Portable Forges, Tuyere 
Irons and Foundry Blowers. 

















e - 
¢ og 
| eu 
a Bie 
- 45 &§ 
Dahees 
Game g 
Bees % 
ai ® 
O-a 3 
(ea) = 
S ame = 
ME Ga: 
e = =< © & 
oe 3 4 $ > =x + 
The most irregular speed mace perfectly uniform and ree > SC = 
ular. A change of over 30 per cent. can be obtained, while & @ = © 
machine isin motion. Essential in all factories and mills ° 2 3 = 
and for driving dynamos. Makes power from water wheels fe Awa 
slow speed engines and electric motors absolutely regular and o = 24 © 
reliable 2 =) a) Ss 8 
Apply for information to e aT 
- 
T. M. FOOTE REGULATOR CO., . a 
271 Franklin St,., Boston, Mass, ~ m2 
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Boilers for carrying 150lbs. Pressure 


WITH LEAST POSSIBLE DANGER 
a OE ASE RES AND HIGHEST ATTAINABLE ECONOMY 


HARRISON SAFETY BOILER WORKS, 


Germantown Junction, Philadelphia, Pa. 
CHICAGO, ILL. ATLANTA, GA. 
6 So. Canal Street. 9 No. Pryor Street. 


Hydraulic Machinery, 
PRESSES, PUMPS, PUNCHES, 


NEW YORK, N. Y. 


MINNEAPOLIS, MINN. 
41 Dey Street. 


421 Guaranty Bidg. 





This 2 of Feed Water Heater is the Best 


AND THE 


| 0 W EIA ACCUMULATORS, 
HEATER TALES 


on the System, 


Has Straight Tubes 


With reiiable provision 
for expansion, and wi 
HEAT AND PURIFY 
THE WATER 
EQUAL TO ANY 
With same Feet of Heat- 
ing Surface and 


Wear the Longest. 


Send for description and 
Histories of Boilers and Feed 
Water Heaters to 


Bridgeport Boiler Works 
Bridgeport, Conn. 
POND ENCINEERINC CO., ACCENTS, 
ST, LOUIS, CHICAGO, KANSAS CITY, OMAHA. 


ga FITTINGS, 
im ° PACKINGS. 


2 Plunger aa Pump. Watson & Stillman, Mfrs, 
204, 206, 208 and 210 E. 43d St., New York. 


























firourar. 














“The HOPPED Livefueam eei-Water Funden 


Guaranteed to Prevent Scale in Boilers. 


Easily Cleaned. 


HOPPES MANUFACTURING CO., 
Send for Catalogue D. SPRINGFIELD, OHIO. 














PUNCHING = SHEARING MACHINERY 


~° BOILER MAKERS ROLLS. > 
Sew Doty Manuracurie © 
ston) ome 




















WM. BERKEFELD’S FOSSIL MEAL COMPOSITION. | 


The Only Genuine Fossil Meal. ete-map, 
The best non-conducting material known for a\ k 
: Steam Pipes and Boilers. Can be easily 
removed and repeatedly reapplied. 


ITS PLASTIC Tey URE, fPspRes AN ABSO- 





Requires less thickness than any other 
covering, and is therefore the CHEAPEST. 


FOSSIL MEAL CO., 2 Cedar Street, N.Y. 
i1ESE, Propriétor. 








77 GENUINE 
INGOTS & MARUFACTURES 
BEAR 


REG TRADE MARKS 


PHOSPHOR-BRONZE 


INGOTS, CASTINGS & MANUFACTURES. 


THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
512 ARCH ST. PHILADELPHIA PA.U.S.A. 


ORIGINAL MANUFACTURERS OF PHOSPHOR- 
BRONZE IN THE UNITED STATES AND OWNERS 
OF THE U.S PATENTS. 


Ra | 


Pho “pho 2 a) Longe. 








SAWYERS SAY OF SAWS FILED ON ROGERS 
SAW FILER AND GUMMER, THAT OF ALL THE 


ry. Soe 
$66.69 


Drop a postal card In the slot and get a Catalogue. 


SAMUEL C.ROCERS & CO., 
BUFFALO, N. Y. 





GRAPHITE PAINT 


For SMOKE STACKS, 
ROOFS anp IRON 
WORK. 














COVERS TWICE 
DEFIES HEAT 


THE SURFACE, 
AND COLD, 





THE 


KEYSTONE 


HANDLE. 
— © LS jrmane hod of 


attaching 7 ammers and all Edge Tools to 
1) Handles. Address, 


E. H. BROOKS, LEBANON, PA. 








AND LASTS 
5 TO 10 TIMES AS LONG 
AS ANY OTHER PAINT. 

SEND FOR DESCRIPTIVE CIRCULAR, 


JOS. DIXON CRUCIBLE CoO., 
JERSEY CITY, N. J. 
























Westeott Ghuel Gots Oneia Steam Engine & Foundry le Lal. TGA 


Manufacturers of all kinds of Under Westcott’s Patent. 





LATHE |Cap pacity Little Giant Improved Double G rip. 
=o Diameter. Holding Drills. 
—AND— 2h inc ‘h. 0 to 6 ine h. 
1 234 Oto 
DRILL $35 3% CO Oto 1? 
246 4 . 0 to 1lin.,extra 
strong. 
: 6 eS 0 to 1% ine *h. 
6g Oto2 


SEND "FOR ILLUSTRATED CATALOGUE. 


O'BRIEN'S PATENT |‘ THE HORTON LATHE CHUCK ” 
BOILER HEAD FLANGING ca igalalcaacaaiatl es 








Over THREE ponents sizes and styles of Chucks, made and 
kept in stock, b 
THE E. HORTON & SON CO., 
WINDSOR LOCKS, CONN., U. S&S. A. 
SEND FOR ILLUSTRATED PRICK LIST, 


Rapid et Perfect Heads, with or without Dies 
0 Hole in Plate. Construction Simple. 
Price Reasonable. 


JACOB CLARK, Mfr., Germantown, Philadelphia, Pa. 


e a Z : ZR SOR ez4 Ch ec ks 


THIS 1S THE -/RS7 UM/VER SAL CHUCK LVLR PLACLD OW JHE 


_ /ARKET AND WTA /7S VL Vaal Utd, iy /d, 1, LAO ZLLD 
* ‘S70 DAY Wi bated WI // OTHER CHUCKS YF A MUCH 


MANUFACTURED plier) MAN (A (HucK Cir HUGH LR COST 


aS y ALL DEALERS: 
, ae oN TEED END FoR New DESCRIPTIVE 
RAN 4 ron, CONN CATALOGUE: 


g INDEPENDENT CHUCKS. 


(See Am. MAcuHINIST, Nov. 5, 1887.) 


Before buying Chucks of this class, tie us for 
_% particulars of our latest improvements. Different 

from other makes, and we claim several points of 
*| superiority which we submit to the judgment of 
mechanics. 


THE D. E. WHITON MACHINE CO., 


No. 5 OAK ST., NEW LONDON, CONN. 
8, A. SMITH, 23S, Canal St., Chicago, Weatern Agt, 


THOS. Hl. DALLETT & C0., 


71305 Buttonwood St., Philadelphia. 
Manufacturers of 


Portable Drills, Hand Drills, Boiler ¢ 
Shell Drills, Light Drill Presses. 
ELECTRIC MOTORS, Spe<jat adapt, 


Machine Tools, Cranes, Elevators, Pumps, 
Presses and other Machinery. 


ELECTRIC GENERATORS, fx:rnst 


Complete Power Plants. 








8 SIZES 


Ns 


MADE 








¥ 
= 
7 UD 
7 = 
> © 
| 
~ 


THE T HOGGSONa PE PETTIS. M’ FG CONew! een ct 
NEW REVERSIBLE JAWS, SEND FOR CATALOGUE, 

























, Lightning Key-Way Cutter 





0 ‘ y 
ald Key Maker, STUBS Ig Fi 
‘ P 
Portable Key-Way A EF 
. Cutters and Portable T 
Planers a specialty, 4 
ranging in size and as 
cutting capacity from the = e 
smallest work to key-ways 5 R 
ft long and 6 ins. wide. Over N S$ 
150 machines in use in the 
leading shops of this and 


=,'|/ other countries. For fur- 

, ther information address 

MORTON MFC.CO., 
Romeo, Mich. 


SECTIONAL Is entirely new, with no in- 
fringements. The most per- 
ect, economical and easiest 

HOT managed Heater in the world. 


Is less complicated and can 
be manufactured cheaper than 
BOILER. 
MILLER BROS. & TOMS, 


McFADDEN CO,, . 


785 MARKET ST., PHILADELPHIA. 








BEAUDRY’S 
NEW POWER 


HAMMER. 


Send for Dee riptive 
Circular, 


BEAUDRY & CO, 


Sole Manufacturers, 


any other boiler now on the 
market. Fully covered. Will 
sell cheap. For further par- 
ticulars address 











Box 1148, MONTREAL, QUE., CANADA, Also ne 
Hard Coal 
OUR 
ew GATALOGUE OF TOOLS Heating 
And Supplies s¢ ent tre © de any gate on receipt of Ten . \ a a 
ep in amps (for pos e = oll ~ a oon ason g. 
Chas, A. Strelinger & Co., 492° Detroit, Mich |yo xxmy s7., BOSTON, MASS. 





POWER PRENSES ext DRO? HANMER) 


For all Kinds of Sheet and Bar Metal. 


DESIGNED AND BUILT BY 


| a THE STILES & PARKER PRESS 6O., 


MIDDLETOWN, CONN. 203-207 CENTRE ST., N.Y. 


Special Machinery, Dies, Tools, Ete., Ete., 
Made to Order. 
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HILL, CLARKE & CO. 


156 Oliver Street, Boston, Mass. 
Pattern Makers’ 


Lathes, 
Pattern Makers’ 
Saw Tables 
| Jig Saws, 
| Buzz Planers. 


Steam Hammers, 


Engine Lathes, 
Metal Planers 
Upright Drills, 
Shapers, 
Milling 


Machines, 










Screw Machines 


Helve Hammers, 
Bolt Cutters, 
Bolt Headers, 


Gear Cutting 





Machines, 
Boring Mills, 
Chucking Lathes. 








Nut Tappers, 





Machinery and Machine Supplies, 


For MACHINE, PATTERN AND BLACKSMITH SHOPS. 


>, UNIVERSAL RADIAL’ 
~-|,> RADIAL DRILLING MACHINE 





IRON PLANERS 


From 16” to 36’’ wide by 
any length. 


H  POAME & 00, 


Worcester, Mass, 


<=> THREE DESIGNS. SIX SIZES. 
II = =<aEMBODY ALL DESIRABLE FEATURES 


wig PRICES$450°°S UPHARD 
=* ope? UNIVERSAL RADIAL DRILL C0 


CINCINNATI. O. 











Our new Machine is complete and for sale. 
It will bore a cylinder 9’ x 20’ down to a ,\’’ 
hole absolutely true; drills any number of 
holes at any angle without removing the 
| work, laying out its own measurements to 

yooo’’ and 1 minute angle. Drill is guided ina 

bushing to the surface of the work. It taps 
by power or hand through the hollow spindle 
in the positive line of the drill. As a Uni- 
versal Milling Machine it is of larger capacity 
and stiffer than any made. Arbors 20” long 
can be used. Dividing head of entirely new 
pattern and 1ew automatic feed. As a gear 
| cutter it has no equal, cutting spur. bevel, 
spiral and worm gears up to 30’. Will make 
spiral drills, reamers, cutters, jigs, gauges 
and special tools of any sort with accuracy. 
Designed as an accurate, reliable tool on the 
finest work as well as the largest. Your ex- 
amination of the machine at work solicited 
at our shops, R. R. Place and Commerce S8t., 
Newark, N.. 
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oH 
TI 


2 


SQUVHOY 


* 
“ 


103 W11¥0 UO 
HESAS |Esar 


a2) 
D 
oO 
< 
=] 
m 
z 
oO 
m 
rand 


JNIHINAd 


“1331S GNV NOU! 


ww 








J. 
THE STATES MACHINE CoO. 








Finished Hexagon Nuts, 


OUR CLAIMS: 
Made from best Stock. 
Practically true to Gauge, 
Perfect Hexagon for close-fit. 
ting Wrenches, 

Uniformity of Thread, 
PROMPT SHIPMENTS. 
LOW PRICE. 

Write for Prices, Etc., to 


TRUMP BROS. MACHINE C€O.,| aren: 


UNIVERSAL SCREW-CUTTING CENTER 
Manufacturers, DEPTH ANGLE AND 


American Standard Gauge & Tool Works, 
WILMINGTON, DEL, 


Makers of Implements for 
Standard Measurements. 






in L 
Use. Flat Bar Gauge. 


JAS. A. TAYLOR & CO. 





Crescent Gauge. 











prwrers co.) WiST DRILL GAUGE. 
WILMINGTON, DELAWARE, J. 8. A. 


Fine Machinists’ Tools -E-Boston,Mass.—3end for Circular. 








American Gas Furnace Co., 


Designers and Manufacturers 


GAS BLAST FURNACES. 


Send for Catalogue. Estimates made for 
any mechanical operation requiring 
high, even and control- 
lable temperature. 


No. 80 NASSAU STREET 


NEW YORK. 





FINE TAPS, 


Vath) 


DIES, 


REAMERS, ETC. 


MONTAG. 





LICHTNING AND CREEN RIVER SCREW PLATES. 
Bolt Cutters, Hand and Power Drilling Machines, Punching Presses, Tire Benders, Tire Upsetters and Other Labor-Saving Tools, Send for Price List, 


WILEY & RUSSELL MFG. 


co., GREENFIELD, MASS. 





AN OPPORTUNITY. 


A machinery manufacturer, 57 years of age, who 
isa thorough, practical mechanical engineer hav- 
ing a knowledge of all branches of the business, 
which he has conducted succes:fully in several 
lines of special macbinery, as well as general 
jobbing, for over 30 years, wants to retire within a 
few years, and is prepared to give several 
young men of the right stamp the op- 
portunity of their lives, Has a plant of 
real estate, tools and patterus, worth avout $100,- 
000, all made in the business, which con- 
tinues to be prosperous. Has no partners or 
relatives who can succeed him in the business, and 
wants to provide against the contingency of having 
it wound up at a sacrifice or interfered with, in the 
event of his death. 

If the right men cain be found and ability is 
more important for the purpose than 
capital—h-e desires to form a Company, to include 
men 235 to 40 years of age, and which shall contain 
an office mau, a machinist, a foundry- 
man,a pattern maker,a miliwright and 
a draftsman, each of whom must have a good 
record, and be thoroughly competent in bis de- 
partment. Arrangements would be made to allow 
each a fair salary for two or three years, or until 
fully acquainted with the business, when the ad- 
vertiser would provide for the sale of the whole 
capital stock on —_ terms to the parties so em- 
ployed, or, if desired, would retain a portion. In 
the event of such sale, the advertiser would con- 
tract to take of the new Company, work amounting 
to $200,000 t» $300,000, at figures affording the Com- 
pany a profit of not less than 10 per cent., which 
profit could apply on purchase of plant, 
the balance to be paid to the Company by him. 

Applications will be considered from _ parties 
answering the above description, even if without 
capital. Chose having a moderate amount of capi- 
tal could invest it on guaranteed secur- 
ity, orasmall equipment of tools, patterns, etc., 
snitable for use in the business, could be taken in 
at a fair valuation. Ability to bring business to 
the concern would also be considered. This means 
**business."’? Only men of good character and me- 
chagce a ility, and strictly temperate habits, need 
apply. 

Applicants must state full particulars as to age, 
experience in time, and kinds of work with which 
they are most familiar, and especially as to experi- 
ence as foremen or managers, snch as will afford 
fullest means of investigation as to character and 
ability. Advertiser will also furnish to the men 
selected, full information as to the condition and 
prospects of the business. 

Business is situated in a prosperous New England 
town of 7,000 population, having excellent manu- 
facturing and shipping facilities, and which is a 
most desirable place to live in. 

Address New England, care AMERICAN MACHIN- 
IsT, 96 Fulton street, New York. 














F NEW are Co, q 
FACTORY, HOBOKEN, N. J. || f 











Manufacturers of 


he 
Drawing Materials, Etc, } | | 
Superior Swiss Drawing Instru. | i 
= ments, Extra and Best Quality, bee 

German Drawing Instruments, 
Paragon, Duplex, Universal, Anvil Drawing, Helios, Blue Process 
Papers, Scales, Triangles, T-Squares, Drawing Boards, Standard 
Profile and Cross-section Papers, 


Catalogue to professional people on application. 








ed 





Bevel Gear Cutters, Special Gear Cutters, 
Forming Cutters, Odd Pitches, Mills and 
Fine Tools, facilities for prompt 
delivery on special work. 


R. M. CLOUGH, 


MERIDEN, CONN. 












EASTERN HOUSE: 


G4 Cortlandt ft, 


HE LODGE AND DAVIS MACHINE TOOL CO. 


Works, CINCINNATI, OHIO. 


WESTERN HOUSE : 


O08 708, Canal ft, 





NEW YORK. 















17, 19 and 21-inch Swing, Large Hollow Spindle. 


Taper Attachment, Automatic Stop, Compound Rest, Lead Screw, under front V. 
Extra heavy, Convenient, and easily handled. 






ENGINE 
LATHES 


TURRET 
LATHES 


E IRON ! 
~ f= PLANERS 


PULLEY < 
LATHES —_ 


20, 26 and 32-inch Triple Geared Shapers. 

Stroke changed while machine is running. 
Shaft can be passed through bead of machine 
and key seat cut insametoany length. Extra 
heavy vises. Tables slotted on all sides. 





16 and 20-inch Crank Shaper. 
Stroke changed and adjusted while run- 
ning. Stroke at all times positive. 
Invariably plane to a line. 

Detachable Tables. 





NEW ENGLAND AGENTS 


THE C, & F. MACHINE TOOL CO., BOSTON, MASS, 





24, 27, 32 and 38-inch Swing, Cabinet Legs. 
All feeds reversed in apron. 


COMPLETE 


CHICAGO. 






a 
1%-inch Cabinet Turret Lathe. 


Taper Attachm. 1t, Automatic Feed, Lever and Screw 


Movement, most complete brass lathe on the market. 


MACHINE SHOP EQUIPMENTS A SPECIALTY. 
DRILL 





24, 32 and 36-inch Planers. 
Extra deep beds and tables. Powerfully 


geared. Plenty of Metal and designed for 
extra heavy duty. All Feeds and Shipper 
operated from both sides. 

Improved Device for holding Planer Bolts. 


MILLING 
MACHINES 


PRESSES 





_— 


SHAPERS — 


po - — 


25, 28, 32 and 40-inch Drills. 
Automatic stop tofeed. Quick return 
on right side. Table operated 
from front. Large cones 
and long belts, 


SOLE AGENTS FOR GREAT BRITAIN, 


HERBERT & HUBBARD, COVENTRY, ENGLAND, 











Paes x vas 
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MORSE TWIST DRILL AND MACHINE COMPANY, New 2edford, Mass 


Morse Patent Straight-Lip Increase Twist Drills. 


Manufacturers of 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER, 





Foc 


—_— 
NGINE Lathes, Hand Lathes, 


chines. Agents, M. ANNING, M AXWELL & MOOR 
LIBERTY STREET, NEW YORK. 


t Lathes,and Milling Ma- 


» 111 





FLATHER ENGINE LATHES 


14, 16, 16, 18, 20, 24 and 28 INCH SWING. 
ANY LENGTH OF BED DESIRED. 


HILL, CLARKE & CO., 


General Selling Agents, 
156 OLIVER ST., BOSTON, MASS, 


L. W. POND MACHINE CO. 


Manufacturers of and Dealers in 


Iron Working Machinery. 








PLANERS A 


SPECIALTY. 
152 
Union St., 
WORCESTER, 
MASS, 





Saaees — Novelty Pateut Band Drl— 


A new, ingenious and handy tool for 
drilling smail holes, running at any speed 
desired. Operator ¢ in handle the work 
with one hand, and the drill with the 
other. 

TINIUS OLSEN & CO., 
Mfrs, Testing & Hydraulic Mach'y, 
Twelfth and Buttonwood Streets, 
PHILADELPHIA, PA. 








4. 5 and 6 Ft. SWING. 





- BICKFORD, 


LAKE VILLACE Nn. 


BORING AND TURNING MILLS, 








PRENTICE BROS. 
Manufacturers of 


Lathes & Upright Drills. 


Lathes from 10 in. to | 








20in. owing. Largest Va. 
riety of Drills manufac- 
tured in the world. 


Worcester, Mass. 





NEW ey MANUF’G CO., 


New Haven, Conn. 


Lathes, 
Planers, 
Shapers, 

Slotters, 
Etc. 


TUT ERERET masrtvey, 








JONES & LAMSON MACHINE Co., 
SPRINCFIELD, VT. 





THE NATIONAL 


Feed-Water 


HEATER, 


A brass coil Heater de- 
livering water to the boil- 
er at 210° Fahrenheit. 
300,000 Horse Power 
sold. Prices Low. Sat- 

isfaction universal. 


THE NATIONAL PIPE BENDING CO., 


62 River Street, NEW HAVEN, CONN. 


Guareet 











STYLE. = 


H.B. BROWN & CO,, 


EAST HAMPTON, CT, 





WILLIAM BARKER & C0., 


Manufacturers of 


Iron and Brass Working 


MACHINERY, 


140 & 142 E. SIXTH ST., 


Near Culvert, 


CINCINNATI, 0. 


Send for Circulars and Prices. 











7. this Cutter last until you 
Sorget when you bought it, 


as the body never wears out. 


Warranted to Cut Straight. 


LHE “EUREKA” PIPE CUTTER 


IS THE BEST AND CHEAPEST MADE. 


No. 1 Cuts ¥%to1rinch Pipe AUN + $1.00 Nos, 1 and 3 will 
A NEW JA w a6 eee 8 seas I. cut all sizes from % 
ve “e ii) 
aboutoncea year will make No. 3 a eee 4-65) to 3 inch 


Any Jobber can furnish this tool to you at these prices, 





PANCOAST & MAULE, 


243 and 245 South Third Street, Philadelphia. 





/\ BEVEL GEARS, 


Cut Theoretically Correct. 
‘ For particulars and estimates apply to 


HUGO BILGRAM, 


MACHINIST, 
Successor to 
BREHMER BROS., 
440 N, 12th St., Philadelphia, Pa 















2. | 
Tssfiistatat | ly tulaata 








uduulutaly 


L. S. STARRETT, 


Manufacturer of 


iFINE TOOLS, 
=  ATHOL, MASS. 


SEND Stamp FOR Fu. List 






































SEND FOR cIRCU LAR. 


) SHOIDERY SONS, 


Manufacturers of 


Pine Cutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


§ a7 Zp Steam and Gas Fitters’ Hand Tools. 


YONKERS, N. Y. 










P. BLAISDELL & CO., 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 


Almond Drill Chuck, 


Sold at all Machinists’ 
upply Stores. 


ad Ss 
—. 
; T. R. ALMOND, 
83 & 85 Washington St., 
BROOKLYN, N. Y. 


KEY SEATERS 


PORTABLE 
AND 
STATIONARY. 


RACK-CUTTING 
AND 
KEY-MAKING 
ATTACHMENTS. 


a Giant Key-Seater Co, 


EAST SAGINAW, MICH, 














CHALLENGE 
UNIVERSAL GRINDING MACHINE. 


Adapted for External 
and Internal Cylindrical 
Grinding, straight or 
> taper, also for Grinding 
S| » Tools, Reamers, Milling Cutters, 
- etc. Made by 


f The Appleton Mfg, Co. 
* 30th & Thompson Streets, 
PHILADELPHIA, PA. 

‘- Grinding Machin 
ery for all pur 
poses. Over 100 
different patterns, 


a 














Send for 
Catalogue. 








J corrin ateicrton 2 ENY 3 


Cobtibiibiti bitte 
MACHINIST'S SCALES, 


PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEICHTON, SYRACUSE, N. Y. 


ACHINER 


For Reducing and Pointing Wire, 
ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 


For Machines or Information, address the 
Manufacturer, 


§. W. GOODYEAR, Waterbury, Ct. 
BOYNTON & PLUMMER, 


WORCESTER, MASS, 


Manufacturers of 


Shaping Machines, 
Drilling Machines, 
Bolt Cutting Machines. 


Send for Catalogue. 


WORK SHOPS 


Of Wood and Metal Workers without Steam Power, 
Equipped with Outfits of 


BARNES’ PATENT 
Foot Power Machin’y 


allow lower bids on jobs, and greater 
profits than by any other means for do- 
ing work, Sold subject to trialin your 
shop. Send for Price-List Catalogue, 
W. F. & JNO. BARNES CO., 
Address 199 Ruby 8t., Rock¥yorD, IL 


“ 
° 
© 
a 




















Barnes’ Foot-Power Machinery 


Business. A customer says: “ Consider- 
ing its capacity and the accuracy of your 
No. 4 Lathe, Ido not see how it can be 
produced at such low cost. The veloci- 
pede foot-power is simply elegant. I 
can turn steadily for a whole day, and 
at night feel as little tired as if I had 
been walking around.” Descriptive 
Price List Free. 








Ww. F, & JOHN BARNES CO., 
9 ROCKFORD, ILL. 


Complete outfits for Actual Workshop | {| 


GAGE MACHINE WORKS, 


MANUFACTURERS 


FOX & TURRET 
LATHES 
A SPECIALTY. 





N. Y. ! 
CURTIS & CURTIS, 


66 Garden St., Bridgeport, Ct., U.S, A, 
MANUFACTURERS OF 
The Forbes Pat. Die Stock, 
IMPROVED AND PERFECTED, 
Pipe Cutting and Threading 
Machine, ete. 
A portable cutting and threading 
machine with which one man can 
with ease thread pipe up to six inch 








diam. No vise is required. 

SEND FOR ILLUSTRATED CATALOGUE. 

Ry seas eee Ratchet Die Stocks and 
= eable Ire on Pipe Vises, 





KNOW ALL 


About our New Tool-room 


Milling Machines 


IT WILL PAY YOU. 
The Cincinnati Milling Machine Go,, 


Plom and Second St., Cincinnati, Obio. 


STEVENS PATENT 
NEW EXACT SURFACE GAUGE 








Superior to all others in quick, tine adjusting 
powers, es +A ecially in grasp of pointer, Also 
adapted to a depth gauge and various purposes 
Price, eave h sm all size Siue MOS. ..cee sees eee $2.0 
Price, °° ire oe 2040 
Ideal and Leader Spring Diviac ars and C ‘alipers, 
Dept ha vuvges. and Kine Mac on ag Tools. 

SP [lustrated catalo fi 
J. STEVENS ARMS "& TOOL COn 





4P.O. Box 231, Chicopee Falls, Mass, 





Note the following features on our New 
Universal Milling Machine. Feed re- 
versed without reversing motion of spindle. 
Table turned end for end; automatic feed 
Fast and slow elevation 
gears as simple as on 


in any 
to the knee. Change 
an engine lathe. Side center, tail stock and 
all the other desirable 


position, 


features of a modern 
Universal Milling Machine. A newly de- 
eflicient double friction 
with every ma- 


signed and very 
countershaft is furnished 
chine. 


KEMPSMITH MACHINE TOOL CO., 
Milwaukee, Wis. 








§MACHINE 


ALL SIZES 








PUMP 


Pressure Regulators, 


This Regulator is the 
standard used by all the 
large pump manufactur- 
ers; applicable to fire 
sprinkler systems, to 
water-works and other 
pumping machinery, 


MASON REGULATOR C0., 








BOSTON, 
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WILLIAM SELLERS & CO., Incorporated. 
PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON AND STEEL 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 


High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885. 


INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 


Tat LONG ALLSTAMTER Ut a 


Double, Single, Angle-Bar, 
Gang, Horizontal, Twin, 
Boiler, Spacing, Gate, 
Multiple, Belt and Steam- 
Driven 


Punches and m 


OVER 300 SIZES. 


ALSO 
Power Cushioned Hammer. 
Send for New Catalogue. * 


THE OPEN SIDE IRON PLANERS. 


In efficiency equal to the Standard Planers of the very best makes. 
Capacity and adaptability unequaled by any metal planing tool. 






















Standard sizes 3O in. to 72 in. by any length. 
Extension Planers 72 in. to 120 in. by any length. 
THE DETRICK & HARVEY MACHINE Co., 
BALTIMORE, MD. 
ACME MACHINERY CO. 
CLEVELAND, OHIO. 
Manufacturers of 
ACME BOLT & RIVET HEADERS, 
Acme Single & Double Automatic BOLT CUTTERS. 
Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 
y FIRST = PREMIUM, CINCINNATI CENTENNIAL. = 


iC. b, 1882, 
iC. 4, 1883, 
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I sini oe if ANC (AS TER — a peel \ 
NICHOLSON & WATERMAN M’F’C CoO., 


PROVIDENCE, R. I. 








~ = 
‘THE CHAMPION STEEL PRESSURE BLOWER 








BEMENT, MILES & CO., 


PHILADELPHIA, PA. 


——BUILDERS OF—— 


METAL-WORKING MACHINE TOOLS 


Railroad Shops, Locomotive and Car Builders, Machine Shops, 
Rolling Mills, Steam Forges, Ship Yards, Boiler Shops, 
Etec., Etc. 


“~~ MACHINE, TOOLS, 


ia ENT PLATE BENDING ROLLS FOR 
ALL SIZES. Boller Mak- 
saan ers, Bridge 
Buliders, 
Ship Bulld- 
ers, Rail- 
road Shops, 


Bridge Wori.s, 








THE HILLES & JONES (0, 


WILMINCTON, 
DELAWARE. 














Locomotive 
and Car 
A —_ Pw Bullders, 
HILLES & JONES __ wi L MIN GTON, DELAWARE. - Etc., Etc. 
TH E “AERATED FUEL COM PANY, 


ain Street, SPRINCFIELD, Ss. H. BULLARD, Ma 


FORGING “AND aM ELDING BY “PETROLEUM AIR BLAST. 


L OIL BEL BURNERS! NO SMOKE 


savant by ritrty Oiekerr SON & CO., 170 Lake St., Chicago. “e + COLLINS, = Sepr. 29, 1885 
Temple Court, 7 Beekman Street, Rooms 814-816, New York. CHILON JONES, Ganan- Jucy 5, 1887 
oque, Can. G. M. SMITH, Los Angeles, Cal. HALL STEAM PUMP CO., Pittsburgh, Pa., Fes. 5, 1889 
Ohio, Michigan and Indiana. GILB & BARKER MFG. CO.. ae Agents for the United 


JuLY 23, 18:39 
States, Springfield, New York and Boston. THOMAS, SHEPARD & SEARING, Arapahoe , 
Building. Denver, Col. 

2" We will replace In Stock or Mutual Companies any Insurance canceled on account 
of using this System, when installed according to our plans. 


RITTENHOUSE shethenthe — GUIDE AND SPACING TABLE. 
FOR THE USE OF BOILER MAKFRS 


Or other Structural Iron Workers. 


Designed for either straight or 
curved work. 


Prices and descriptive circular 
sent upon application. 


C. RITTENHOUSE & SONS, 
NORRISTOWN, PA. 


SOUTH BROOKLYN STEAM ENGINE WORKS; 


Successors to WILLIAM A. LICHTHALL. VAN BRUNT AND SUMMIT sTs., 
BROOKLYN, N. Y. 
New York Office, 69 Wall St. 
BUILDERS OF THE 
Pat. Combined Surface Con- 
denser and Feed Water 
Heater. 
Lighthall Surface Condensers Tene 

















Cobb’s Improvements. Light Weight 
Brass Condensers a Specialty. Als 
Feed Water Heaters, Tube Heads, 
Screw Glands, Packings, &e. 


ODERN LOCOMOTIVE 
CONSTRUCTION.” 


By J. G. A. MEYER. 


This valuable series of 106 articles 
having been ae copies of the 


Ameri M inist containing 
96 FULTON ST., — will be an ap any address 


inthe U.S da or Mexico, for \ som 
NEW YORK. or single prod my 5 cts. each, postpai 








Order now before our stock 
of papers is exhausted. 


RACTICAL 
DRAWING.” 


By J. G. A. MEYER. 


J . ' 
This valuable series of 93 articles American Machinist, 


faving been concluded, copies of the 
American Machinist containing 
them will be sent by mail to any address 
in the U.S., Canada or Mexico, ao 65, 
or single copies, 5 cts. each, postpai 


ADDRESS: 


















LATHES. BOLT & NUT 
MACHINERY, 
CUTTING-OFF = s 
MACHINES, BROACHING 
TRAVERSE MACHINES, 
DRILLS, FACING 
TRAVERSE MACHINES, 
BORING BOLT LATHES, 
MACHINES, STAY BOLT 
SPECIALS, THREADERS, 
&e., &e, &e., &e. 








YHARLES MURRAY 


S/ ENGRAVER on WOOD \@ 
SSAnNwst. #4 NEw YORK: 





W. C. YOUNG & CO. iitissiassf* 
Engine Lathes, Hand Lathes, 
FOOT POWER LATHES, SLIDE RESTS, ETC. 





for inventions procured. 
Litigation, Searches, 
Opinions, &c. New York 
Office, 243 Broadway. 


J. NOTA McGILL, Attorney yeat-Law, 


ATLANTIC BUILDING, WASHINGTON, bd, Cc, 


THE GARYIN MACHINE CO., 


fi 





Universal Milling Machine. 
5 STOOT, Tet 
‘soq38T ‘STOOL 





JOPIO OF Say eyNTeM 10 EptTyA [re 10 
‘STTIq pur seurgoryy Zur ‘sieueyg 


) a Tor] PUL ,SISTUTVOVA JO sieMjovjnUEY 


Gear and Rack Cutting, Millin 
and Index Drilling to Order. 


LAIGHT & CANAL ST. STS., NEW YORK. 











Deposited in the v. S. $700,000.00. 


Policies issued giving full protection to Em- 
ployers against loss by Claims from Employes on 
account of Accident. Rates Proportioned to Risks 
of Occupation. One Premium the only Saenens 
during year. No Contingent or other Liability on 
part of Employer. 

CHIEF OFFICE IN THE UNITED STATES: 


71 KILBY ST., BOSTON, MASS, 
ENDICOTT & MACOMBER, 


Managers and Attorneys. 
Boston : Samuel Appleton, 28 Central St. 
NEw YorK: Edmund Dwight, Jr., General Agent, 51 
Cedar St. 
PHILADELPHIA : Tattnall Paulding, John G. Hooven, 











416 and 420 Walnut St. 
Cuicago : Geo. A. Gilbert, 226 and 228 La Salle St. 
Str. Louis: F. D. Hirschberg Bro., 120 N. Third St. | 
AGENTS IN ALL THE PRINCIPAL CITIES. 










De ae 


WYMAN & GORDON, 


WORCESTER, MASS. 


DROP FORGINGS, 


>, THE NORTON DRILLS. 


m » tS Uy FOR LIGHT, SENSITIVE * 
| AND RAPID DRILLING. 


1, 2, 83, 4 or more Spindles, Sensi- 

tiye or Automatic 7 teal 
oO drill from 0 to 1-2 inch holes. sata her 

The Latest and Best; most con Es 
venient, sensitive and durable Drill ket. Wheels al- 
on the market. " 

Have cee Spindles and Bal 
anced Tables. 

Write for prices and description, 
or for Specia cena 





McGRATH’S PATENT EMERY GRINDING, 
POLISHING AND BUFFING MACHINES. 


BEARINGS 
YIELDING 
oR RIGID 
AT WILL. 


Save DN percent. a= 





waystrueandin 
balance, dispens- 
ing with use of 
diamond tool 
and chilled burr, and saving 
the time, labor and cutting 


NORTON & JONES, teasfed Yn truing. Positive Git 
MachineToolWorks,) yograth & Collins, 
PLAINVILLE, CONN. MANUFACTURERS, 


FORMERLY COHOES, N. Y. 
W.P. NORTON. BRISTOL. CONN 


Send for 
Catalogue. 





Simpson's Centrifuga: 


Separator and Trap. 

ENGINE For Supplying Clean and Dry 

Steam to Engines, Dry 
Houses, ete. 


THE STRATTON 
SEPARATOR 


Place Separator as close to 
engine as possible, the steam 
taking a spiral course be DELIVERS 
tween the threads causes the 
water to be thrown by cen D R Y ST & A wi 
trifugal force against the 
outer walls, while the dry i 
steam goes through the small To your engine or for any other 
holes to center of pipe. purpose, no matter |OW LONG 
Stes “8 snter at B r [TK IPR ‘ 
rape Res we cede EX 2) — ST _ Pi Pg ng 
also used in conveying steam muenh your aK MA 


long distances, for Steam 

Hammers,Dry Houses, Water 

Gas Generators, and for all 

yurposes where Dry Steam 

8 necessary. 

KEYSTONE ENCINE AND MACHINE WORKS 
Fifth and Buttonwood Streets, Philadelphia, 


Or, A. T. ARTHUR, Selling Agent, 18 Cortlandt St., N. Y 


PRIME, Anabsolute safeguard. 
A source of economy. 


— THE — 


Stratton Separator Co, 


32 Cortlandt St., NEW YORK, 
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NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES 


Zz in Use, Over 2,500. 25 to 1,000 H. P. pa 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. Tney are designed and 
constructed for heavy and continuous duty at medium 
or bigh rotative speeds. Highest attainable Economy 
=. in Steam Consumption and superior regulation guar- 

= anteed. Self-contained Automatic Cut-off Engines 12 
= to 100 H. P. tor Driving Dynamo Machines a specialty. 
= Itlustrated Circulars, with various data as to practical 
Steam Engine Ccnstruction and performance, free by 


mail. Address, BUCKEYE ENGINE CO., Salem, Ohio, 


10 TELEPHONE BUILDING, ) N. W. ROBINSON, 154 Wash'ngton St., Chicago, Ill, 
18 CORTLANDT STREET, N. Y.f ROBINSON & CARY COMPANY, St, Paul, Minn. 





SALES AGENTS: WL. SIMPSON, 


KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania Delaware. Maryland. and Vi-ginia 





BLESSINGS RENEWABLE-SEAT GLOBE, STRAICHTWAY ant CHECK VALVES 


The Renew idle. Seats and Disks are cast from the best Phosphor 
Bronze Metal, which has lasting qualities double that of the best Steam 
Meta commonly used in first-class valves. The se ats are simply screwed 
to place by the use of a special wrench furnished with each valve. 

These valves are equally applicable to steam, water, or other 
pressure. 

Wealso manufacture Blessing’s Albany Steam Traps, 
Water Circulator and Purifier ; and Pump Governor, 


SEND FOR CIRCULAR. 


ALBANY STEAM TRaP Co., 


ALBANY, N. Y. 


“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & CO., 


33d and Walnut Sts., Branch Office, 151 Monroe St. 
PHILADELPHIA. New York Agency, 18 Vesey St. CHICAGO. 


OVER 35,000 ENGINES IN USE. 


GUARANTEED per Gent Less Gasthan ANY doing the same work, 


ATKINSON CYCLE GAS ENGINE. 


Four strokes of piston in one revolution of crank-shaft. 
expanding the charge to more than the original volume, 
driving out all the products of combustion, and giving a 
working stroke at every revolution and in half the time 
required by any otherengine. Send for Illustrated Circular. 


HENRY WARDEN, MANUFACTURER, 
1810 ALLEGHENY AVENUE, PHILADELPHIA, Ay 





fluid 




















LACKAWANNA 
GREASE CUP 





Will Save its Cost in Oil 
alone Several Times 
per Annum. 


SAVES ALSO IN LABOR AND COST 
OF COTTON-WASTE, PREVENTS 
DBIPPING AND SPATTEBING. 


A POSITIVE FORCE FEED withthe 
most PERFECT REGULATION and 
GREATEST CONVENIENCE in opera- 
tion yet attained in any device for the 
lubrication of machinery. Works 
equally wellin every possible position, 


Lackawanna Lubricating Co,, 


41 Coal Exchange, Scranton, Pa. 


DRAWING INSTRUMENTS, 


200 page Catalogue sent on mention 
of this Journal, by 


Cc. S. WOOLMAN, 
116 Fulton Street, 


NEW YORK. 
ENCINE LATHES, 


Lettie 


BORINC AND 
TURNINC MILLS, 
SCREW MACHINES, 


on hand and in process of construction, 


BRIDGEPORT MACHINE 
TOOL WORKS, 


E. P. BULLARD, BRIDGEPORT, CONN, 


PROPRIETOR. 


























Portable Portable FASOLINE: Engines 


For Threshing Machines, Hay 
Presses, Corn Shellers, Pile 
Drivers, Well Diggers, &c., 
our newest and latest Engine a little 
wonder anda giant to work. 
Send for prices. Mention this paper. 


Van Duzen Gas & Gasoline Engine 00. 






















CINCINNATI. OHIO. 
FOR 
SUBSTANTIAL, WELL MADE, 


LOW PRICED, PATENTED, 


20 INCH DRILLS, 


With latest improvements, Lever, Com- 
bination or Wheel Feed, address 


Sibley & Ware, 


* SOUTH BEND, - ~- INDIANA. 


achine Tools 


FOR PROMPT DELIVERY. 


** Fitchburg’? Engine Lathes. New patterns’ 
extra weight and power. 14 in, X 6 ft., 16 in. X_ 6, 
8 ft., IS in. x 8 ft., 27 in. x 14 ft., 26 in. x 16 it. Triple Gd. 


$6 Pre utice °° EK inaine Lathes, 14 in. x 6 ft., 16 in. x 
tt. 








= 


,12in. x8 
6 Pedi °? Engine Lathes. 14 in. x 6 ft., 
6and Stt. Plain and Taper Attachment. 


** Lathe and Morse 9 Fugine Lathes, 15 in. x 6 
ft., 20 in. x 10 ft,, 27 in. x 


18in, x 


*° Wright” Engine Lathes, 16 in. x 6 ft., 18 in, x 
8 ft., Win, x 10 ft., 24in. x 12 ft. 

** Fitchburg’ Planers, 24 x 6ft., 25 x 8 ft., 36 x 12 ft, 

‘© Powell”? Planers, 24x 6 ft., 30 x 10 ft. 


** Lathe and Morse’? Planers, 22x 5 ft., Ax 6ft. 
** Hendey ” Planers. lin. x 4 ft 

** Fitchburg”? Shaper. 14 in. travel head 

** Eberhardt”? Shapers. 16, 24, 30 in. stroke. 

** Prentice 9° Drills. 20, 21, 24, 25, 28, 32 in. 

** Amer. Tool Co.” new style Turret Lathe. 
** Brass Lathes,.’’ Turret and Fox, all sizes. 
* Upright Boring and Turning Mills.’’ 39 in. 


** Milling Machines.’? Universal and plain. 
new style. 


SECOND HAND 
(AT LOW PRICES), 


Lathes, 12x 6ft., 14dx4ft., lbx4ft., 16x 8 ft., 18x 68 ft. 
20 x 6 ft., 25 x 10 ft., 60 x 20 ft. 
Planers, 26 x 8 ft., 32 x 12 ft., 36 x 8 ft., 42 x 12 ft. 


Am. Tool Co., No, 2 Cabinet Turret Lathe, A 1 order. 
Boiler Rolls and Punch and Shears. 


Send for Complete November List. 


J.1J. McCABE, 


Successor to E. P. BULLARD’S New York Machin 
ery Warerooms, 68 Cortlandt St., New York. 




















STEAM ENGINES 


FuiivaRie™ 


an, 
CONT KACTS TAKENS 


FOR cE WER 
cone Ob, 










Fae Cars Engine, 


NON-CONDENSING, 
CONDENSING COMPOUND. 
40 TO 1,000 H.P. 


Send for Circulars. 


ICE-MAKING 


REFRIGERATING 
MACHINERY. 


jond for Special Cireular. 





FRIGK COMPANY, Buides, 


WAYNESBORO, PA. 








M.C.BULLOCK MANF'G. CO. 





-FOR— 
OND roe 0 


, BAND FRICTION 
s. HSISTS, 


a ROPES M1 MACHINERY. 


. CHICAGO. u. 5.4. 





THE PORTER-HAMILTON 





‘The best cagins is Daedien ter Heavy Work. 
WILLIAM TOD & CO., 


Youngstown, Ohio. 





Corliss - Engines 


Of the highest type, in all 


sizes, are made by 


r > ~ 
The Lane & Bodley Co. 
CINCINNATI, O. 

The merits of their engines are 
described in an illustrated pamphlet, 
which will be sent to any one inter- 


ested. 





8,700 Copies of | ‘“PRAY’S BOOK,” | 
20 YEARS WITH INDICATOR 


Sold to September 3d, 1890. Vols.1 and 2in one vol., $2.50 


JOHN WILEY & SONS, 53 E. 10th St., N.Y 


ME’TATL, 


PLANER ant SHAPER 


A SPECIALTY. 


Send for Descriptive Circulars and 
Price Lists to 


SMITH & SILK, 





CHANDLER & TAYLOR CO’S 


SELF-CONTAINED STEAM EN . | NE 
& ‘1e tested under S 
full load e- 


fore ship 
mene ie 12 To 80 H. P. 
IN ST CK FOR QUICK 
DELIVERY. 
For Circulars address 
CHANDLER & TAYLOR CO.,, Indianapolis, tnd. 











THE TWISS AUTOMATIC ENCINE 


A STRICTLY FIRST- 
CLASS ENGINE, 

Oy At a very Low Price. 

‘ Manufactured by 


ome 


Twiss, 
New Haven, Conn. 
Send for Price before Purchasing Elsewhere. 


ALSO VERTICAL AND YACHT ENGINES. 


NELSON W. 
25 Whitney Ave., 





Bolt and Nut Machinery. 


SECOND-HAND TOOLS 

For Sale Cheap. 
1’ Acme Bolt Cutter, old style frame. 
No. 414 Schlenkler Bolt Cutter (old style), cuts to 134” 
No. 5 ‘Se hlenkler Bolt Cutter (new style), cuts to 2” 
Double Schlenkler Bolt Cutter (new style),cuts to 74” 
Double Lewis, Oliver & Phillips Bolt Cutter, cuts 

to 114" 

National Double Rapid Bolt Cutter (old style frame). 
8-Spindle Belt Nut Tapper. 
12’ Crank Planer. 
Durfee & Doe Key Seating Machine. 
Sellers’ Bolt Cutter, cuts to 144" 
Sellers’ Bolt Cutter, cuts to 2” 
Sellers’ Bolt Cutter (with Acme Head), cuts to 1” 
Bolt Cutter (with National Head), cuts to 144" 
No. 2 National Washer Machine. 
No. 2 Pittsburgh Nut Machine, for 14"’ to 34” 
Chapin Bolt Header. 


The NATIONAL MACHINERY CO., 


nuts. 





8th & Lock Streets, Cincinnati, 0. 


TIFFIN, OHIO. 





BALL AUTOMATIC ENGINES. 


WORKS: ERIE, PA. 


High-Pressure, Compound and 
Expansion, Condensing and 
Non Condensing. 


CHARLES R. VINCENT & CO., 


Contracting Engineers, 


15 Cortlandt $t., NEW YORK. = 38 Oliver St., BOSTON. 


Triple 
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BROWN & SHARPE MFG. CO., 
7 ieee PROVIDENCE, 2 LU $4, 

















32nds. f° — ee 

1-8 .125 1 0312 

ji-4 250 3 09374 No. 2. 

}3-8 .375 5 .1562 

\ 16ths 7.2187 

\1 0625 9.2812 . 
11.3437 


\, 3, 1875 

5 .3125 13.4062 
7.4375 15.4687 
Brown & Sharpe Mfg. Co. 


Price of each, $4.50. 
Patented April 23, 1878. 


In Morocco Case, $5.00. 
22, 1884. 





These Calipers measure all sizes less than one-half inch 
by thousandths of an inch. They can 
be conveniently carried in the pocket. 
The No. 2 is suitable for measuring 
sheet metal, wire, etc. The No. 4 is 
preferred by many classes of machin- 
ists, tool makers, watch makers, etc. 





Sotp sy ALL Leapinc HarpwaRE & INsTRUMENT DEALERS. 


S. A. SMITH, Western Representative, 
23 80. CANAL STREET, CHICAGO, ILL. 


NILES TOOL WORKS, 


HAMILTON, OHIO. 


MACHINE TOOLS. 


SHAPING 
MACHINES. 
TRAVELING 
HEAD. 


16, 18 and 24 inch 











" Stroke. 
_ ~ Extra heavy and 
= "I seam powerful. 
NEW YORK, PHILADELPHIA, CHICACO, PITTSBURCH, 


98 Liberty St. 705 Arch St. Phenix Building. Lewis Block. 








THE YALE & TOWNE MFG CO, 
STAMFORD CONN. 
— NEW YORK. CHIGAGO, PHILA.BOSTON | 


The Original Unvuleanized Packing 


" CALLED THE STANDARD -sAxst'sivePacking by which at 
oa STANDARD FACING Accept no packing as JENKINS PACKING unless 


-<f stamped with our ‘* Trade Mark.” 








ENN 


TRADE 
JENKINS 





1 JOHN STREET, N. Y. 
105 MILK STREET BOSTON. 

21 NORTH FIFTH ST., PHIL 

54 DEARBORN STREET, CHICAGO. 





M JENKINS BROS. }!: 





NEW TOOLS FOR IMMEDIATE DELIVERY. 


OF Cortlandt St. 


New York House, 


21’ x 8’. 10’ and 12 [mperial Lathes. 
19’ x 9’, 11’ and 18’ St: andard 


‘15’ and 18” Turret L athes. 


‘a 15’ Fox Moniior 


Gh 


| 
18” x 6’ | 18’ Cabinet Turret 
18’’ x 12’ xi _ | 12’, 14’, and 15” Hand 
24’ x 24’ x 6’ and 10’ Planers. 30” Pulley Lathes, 
15’ and 20” Crank Shapers. B. G. Milling Machines. 
20’ and 26’’ Geared Shapers, Punch and Shears. 
20/', 25'", 28’, 82’’ and 40” Standard Drills. Grinding Machinery. 


20'’, 24'’, 28’ and 32” National * | 
OUR STOCK IS CONSTANTLY CHANGING. 
OUTEITS A SPECIALTY. 


THE LODGE & DAVIS MACHINE TOOL C0., 


Manufacturers of and Dealers in Iron and Brass Working Machinery. 
Chicago, Hl, 


WESTERN HOUSE: 
SEE ADVERTISEMENT, PAGE 16 


WORKS: Cincinnati, Ohio, 


WRITE FOR PARTICULARS AND PRICES. 





Te ELECTRIC ERA. 


EBERHARDT'S PATENT. 


With rare exception, this ma- 
chine is cutting ALL 


ELECTRIC MOTOR 


GEARS made. 


In use by the following for 
cutting these gears: 
Machines 
The Pratt & Whitney Co., ? 
Thomson-Houston kle’e Co.,5 
Westinghouse Electric Co., 
Edison Machine Co, 
Sprague Electric © 0 ) 
Brooklyn Street R’ 
Brush Electric Co. %S tor sve sland, 
H. P. Nail Co. 
Forest City Brass W ks., 
T. H. Lovell & Co, “ 
United Electric Traction C o., 
United Electric Ry Co. 
Electric Traction Co. 
New Orleans, 
St. Louis Car Co., St. Louis, 
F. Messmer Faucet Mfg. Co., 
St. Louis, 
R. D Nuttall & Co. Pittsburgh, 
Davis & ¢ Jowgill, Omaha, 
Cincinnati Street R’y Co., 
Geo, A. Gray Co., 


GOULD & EBERHARDT, 
Newark, N. J- 


egnerten —— moot em 9k DS 


THE PRATT & WHITNEY CO. 


> EXartford, Conn. *< 


Manufacture Plain Milling Machines, with hand and power feed, 
of several sizes. Index, double face, vertical face, double spindle 
and shuttle race Milling Machines. Cam Cutters and Profiling 
Machines of several kinds. Milling Machines, Vises and Centers. 
Milling Cutter and Twist Drill Grinding Machines. 


RACK AND GEAR CUTTING MACHINES. 


—_ NUK THE TEETH OF 
WESTERN BRANCH, 100 WEST WASHI WASHINGTON ST., CHICAGO, ILLS. 


THE BILLINGS & SPENCER CO., 


Manufacturers of Beach’s Improved Patent Thread Cutting and Diamond 
: Point Lathe Tool. 


FURNISHED IN TWO SIZES, EITHER 
S/ZE WITH BENT OR STRAIGHT 
HOLDER. 











HARTFORD, CONN., 
U.S.A. 





WE FURNISH CUTTERS FOR U.S. S. 
THREADS TO FIT THESE TOOLS. 


Send for Catalogue. 


DROP FORGINGS OF BRONZE, COPPER, IRON & STEEL OF ALL DESCRIPTIONS. 


THE METROPOLITAN AUTOMATIC INZECTOR 








WARNER & SWASEY, 


CLEVELAND, 
OHIO. 





For TRONand BRASS WORK. 


Illustrated Catalogue on application. The only Automatic Injector that is operated entirely without 


the use of any globe valves, 
TO START.—Open Valve K. 
TO STOP.—Close Valve K. 


It can be used either as a lifter or non-lifter. 


It is adopted by oy, largest Engine ey uf ‘om i } tee sale by 
the LARGEST SUPPLY HOUSES IN 7 


Ask your dealer or send to us for rtratn ody prices 


The Hayden & Derby Mfg. Co., 


No. 111 Liberty St., New York. 








i] ENGINE LATHES 
FROM 16 to 48 IN. SWING. 
on application. 
Lowell, Mass., U.S. A. 


GEO. W. FIFIELD, 


Cuts, Photographs and Prices furnished 








Every machine or manufacturing concern 
shoud send for the list of 600 sizes of cut iron 
spur and bevel gear wheels and racks lately 
issued gins e Lammagien Gear Works, of Lex- 
ington, 


(GRANT) 


Key-Seating Machines 
and 20 in. Drills 


A SPECIALTY. 
SEND FOR LIST OF 


New and Second-Hand 


Lathes, Planers, Drills, 
or anything in Machinists’ Tools 
or Supplies. 

W.P. DAVIS, 


= Rochester, N. Y. 
™ Ww orks at North Bloomfield. 


J. M. ALLEN, PRESIDENT. 


Wm. B. FRANKLIN, VICE-PRESIDENT. 








F. B. ALLEN, SEconp Vick-PRESIDENT. 


J. B. PIERCE, SecrEtTARY & TREASURER. 














Send for circulars describing our 


NEW STYLE SPIRAL-GEARED PLANERS, 


3 ft., 4 ft. and 5 ft. square. 
Atso ovR **ORIGINAL,®* Lint 
24’, 26’, 30’, 32", 36”, 42’, 48”, 66”, 62”. 
THE Cc. A. GRAY CO., 


CINCINNATI, O. 


PRATT & LETCHWORTH, 


PROPRIETORS 
BUFFALO STEEL FOUNDRY, 
BUFFALO, N. Y. 





























14” x 6” Engine Lathe. 21” x 8’ Engine Lathe. 


Ta 
HENDEY 


16” x 6’ Engine ies, 
MANUFACTURERS OF 


XANES. MACHINE TOOL 


ij v.M.CARPENTER Paaey 








Manufacturer 


TUL 








PAWTUCKET.R. I. 





IPS & DIE 














